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Abstract 
Fire-fighters, like other emergency service workers, provide a vital service to 
the community, for example, responding to house fires, bush fires, and attending motor 
vehicle accidents. In the course of their work, fire-fighters are exposed to a higher level 
of potentially traumatic events than the general population. The potentially traumatic 
event may be when a fire-fighters life is in danger, or as a consequence of attending a 
call-out in which a member of the public has experienced trauma. Due to the higher 
exposure, the role has been suggested to elevate the potential for Posttraumatic Stress 
Disorder and depression. It is important to consider that the experiences inherent in the 
fire-fighter role may also be a precursor to growth, and are most commonly met without 
experiencing pathology. However, the primarily pathological focus of research to date 
in this area has largely neglected those factors which promote and maintain the health 
and well-being of the larger proportion of fire-fighters. The thesis research program, 
embedded within the salutogenic model (Antonovsky, 1979), comprehensively 
examined factors that research suggested might impact on the mental health and well-
being of fire-fighters. The research broadly investigated the capacity of occupational 
factors to predict mental health, and the extent that interpersonal factors (social support 
and organisational belongingness) and individual factors (self-efficacy and coping) are 
mediators or covariates in the relationship between occupational factors and mental 
health. 
The first study investigated the relative predictive ability of occupational 
variables and individual variables in predicting posttraumatic growth and posttraumatic 
stress disorder symptoms (N = 218). Experiencing trauma in both the work and personal 
domain was a significant positive predictor of both posttraumatic growth and 
posttraumatic stress disorder symptoms. The remaining variables that were significant 
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for each post-trauma outcome were different, which supports literature that suggests 
that posttraumatic growth and posttraumatic stress disorder are independent constructs 
with somewhat independent predictors. Operational and organisational stress, and work 
event coping were positive predictors of posttraumatic stress disorder symptoms. Self-
care coping was a significant positive predictor of posttraumatic growth.  
The second study assessed the mental health of fire-fighters occupying different 
roles within the fire service; new recruits, permanent fire-fighters, station officers, and 
senior officers (N = 419). The study sought to determine if work role differentiated 
mental health, and further, if the inclusion of social support and self-efficacy impacted 
on any differences found. The results demonstrated that new recruits were significantly 
higher on well-being, and reported significantly lower levels of psychological distress 
than the active fire and rescue personnel. Station officers and senior officers reported 
significantly higher levels of stress than new recruits and permanent fire-fighters. The 
inclusion of social support and self-efficacy changed the results pertaining to well-being 
in particular. New recruits remained significantly higher on well-being than fire-fighters 
and station officers, however, when values were adjusted for the effects of social 
support and self-efficacy, the senior officers’ well-being was just below that found in 
new recruits. 
The third study created and tested two models, one for well-being and one 
predicting psychological distress in a large sample of fire-fighters (N = 351). The 
predictor variables were operational and organisational stress, and interpersonal 
variables (social support and organisational belongingness) were included as mediators. 
Both models provided a good fit for the data. In the model predicting well-being, 
operational stress evidenced a direct relationship with well-being, as well as a 
relationship partially mediated by social support. The effect of organisational stress on 
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well-being was fully mediated through organisational belongingness. The model 
predicting psychological distress was similar to the model predicting well-being. The 
first difference between the models was that organisational stress had a direct 
relationship to psychological distress as well as the path mediated by organisational 
belongingness. The other point of difference was that the paths from organisational 
belongingness, operational stress and social support to psychological distress were 
weaker than those same paths were when the presence of well-being was being 
predicted.  
The fourth study was a qualitative investigation with a random sample of the 
new recruits (N = 10) who had been working as fire-fighters for less than 2 years. This 
study examined the recruit’s perceptions of what had been difficult or helpful in the 
process of becoming a fire-fighter, what they liked about their job and what recruits 
thought was helpful for their mental health. The results of the thematic analysis ranged 
from the motivation to entering the fire service, to what made some call-outs more 
difficult than others, and to the importance of camaraderie to their mental health.  
Collectively, the results highlight the importance of occupational factors, and 
the influence of interpersonal mediators on the mental health of fire-fighters. Consistent 
with salutogenesis, the majority of fire-fighters in the thesis research were at the healthy 
end of the health-ease/dis-ease continuum. However, results suggested that the station 
and senior officers may be struggling with higher levels of stress, and might benefit 
from more targeted support. Further research is needed to extend the findings of the 
thesis research, particularly with regards to the importance of social support and 
organisational belongingness. Overall, this research provides some clear direction for 
better supporting the mental health of fire-fighters, as well as for future research. 
 
vi 
 
Acknowledgements 
There is an African proverb that states that ‘it takes a village to raise a child’. 
Well, it takes a village to get a PhD done too. There are so many people that I am 
grateful to, and trying to organise them into one coherent document is challenging. 
Where to start? My family have been with me through this whole journey. My Mum 
provided a wonderful example of strength and self-reliance, which had the unfortunate 
side effect of making me think that I really could accomplish this amazing task. 
Thankfully, she has also given me endless support and spent lots of time on the phone 
with me, through the laughter and frustration and not a few tears. My wonderful sisters 
have put up with me occasionally falling off the face of the planet and still loving me, 
and they at least never doubted that I’d get this finished. And they both gave birth to 
gorgeous nephews during my candidature which gave me a welcome distraction. My 
Dad gave me my passion for helping people in our emergency services, and the 
stubbornness needed to follow it through. I’m so thankful for my fiancé, for being able 
to make me smile through the tears, for loving me just the way I am, and for waiting 
patiently for me to get that elusive ‘real job’.  
I have made some wonderful friends with my fellow PhDers, you ladies know 
who you are and I am so grateful for your support and help. To Wendell, Trish and 
Julie; you were my statistical pillars. You put up with my many impromptu ‘just a quick 
question’ visits which inevitably turned into heavy statistical discussions. I can’t forget 
my wonderful supervision team. Jane, you are the reason I started this PhD, and you are 
the reason I’ve managed to finish it. We were friends before, we’ll be friends after, and 
words can’t describe the million things you’ve done to help me through this crazy 
journey. Ian, you have a way of seeing the big picture, and seeing the things that we 
missed, that made everything that we wrote better. Even more than that, I valued your 
vii 
 
words of encouragement and praise, you had a way of making me feel hopeful even 
through the challenges; thank you.  
Last but definitely not least, to all of our fire-fighters, thank you for being there 
to support the community in our times of need. I feel blessed to have been able to get to 
know some of you a little better, and to have been able to be witness to the strength of 
character and genuine concern for helping people that is such a part of our fire-fighters. 
I am especially thankful to those who participated in this research, by filling in my 
really long questionnaire, or participating in an interview, I couldn’t have done this 
without you. My greatest wish is that this research helps you too; that in some small 
way we can use this research to make a difference.  
There are many other people who have helped in many different ways, I’m sure 
once I am completely done with the thesis and my brain resumes its normal level of 
functioning, I’ll think of more people who should have made this list. I’m sorry for 
anyone in that category; we’ll have to go out and celebrate now that I have time to have 
a life again  
 
 
  
viii 
 
Publications in thesis 
Armstrong, D., Shakespeare-Finch, J., & Shochet, I. (accepted). Predicting 
posttraumatic stress and posttraumatic growth in fire-fighters. Australian 
Journal of Psychology. 
Armstrong, D., Shakespeare-Finch, J., & Shochet, I. (under review). Workplace 
predictors and interpersonal mediators of psychological distress and well-
being in fire and rescue personnel. Journal of Organisational Behaviour. 
Armstrong, D., Shakespeare-Finch, J., & Shochet, I. (under review). Mental health in 
fire-fighters: Work role, self-efficacy, and social support make a difference. 
Journal of Happiness Studies. 
Armstrong, D., Shakespeare-Finch, J., & Shochet, I. (manuscript). Camaraderie and 
community: Supporting the mental health of fire and rescue workers. 
 
Conference presentations 
Armstrong, D., & Shakespeare-Finch, Shochet, I. (2013). Predicting positive and 
negative outcomes following vicarious trauma in fire-fighters. Paper 
presented at the 121st American Psychological Association Annual 
Convention, Honolulu, Hawaii, USA. 
Armstrong, D. (2012).  Predicting Mental Health in Queensland Fire-fighters. 
Queensland University of Technology Symposium.  
Armstrong, D., & Shakespeare-Finch, Shochet, I. (2012). The richness of post-
traumatic experiences in fire-fighters. Paper presented at the Australasian 
Conference on Traumatic Stress, Perth, Australia. 
Armstrong, D. (2011).  Studying Mental Health in Queensland Fire-fighters. 
Queensland University of Technology Symposium.  
ix 
 
Armstrong, D., & Shakespeare-Finch (2010). Post-traumatic responses in witnesses to 
trauma as opposed to those directly experiencing a traumatic event. Paper 
presented at the Australasian Conference on Traumatic Stress, Brisbane, 
Australia. 
Armstrong, D. (2010).  Investigating Mental Health in Queensland Fire-fighters. 
Queensland University of Technology Symposium.  
 
 
 
  
x 
 
Table of Contents 
Keywords ........................................................................................................................ ii 
Abstract .......................................................................................................................... iii 
Acknowledgements ........................................................................................................ vi 
Publications in thesis ................................................................................................... viii 
Table of Contents ............................................................................................................ x 
List of Figures .............................................................................................................. xiv 
List of Tables ................................................................................................................ xv 
List of Abbreviations ................................................................................................... xvi 
Statement of Original Authorship ............................................................................... xvii 
Chapter One: Investigating mental health in Queensland Fire-Fighters ......................... 1 
1.1 Context and research problem .............................................................................. 1 
1.2 Significance and scope ......................................................................................... 4 
1.3 Research questions ............................................................................................... 6 
1.3.1 Research aims ................................................................................................ 6 
1.4 Thesis outline ....................................................................................................... 6 
1.4.1 Chapter One: Introduction ............................................................................. 7 
1.4.2 Chapter Two:  Literature review ................................................................... 7 
1.4.3 Chapter Three: Methodology ........................................................................ 7 
1.4.4 Chapter Four: Study 1 ................................................................................... 7 
1.4.5 Chapter Five: Study 2 .................................................................................... 8 
1.4.6 Chapter Six: Study 3 ..................................................................................... 8 
1.4.7 Chapter Seven: Study 4 ................................................................................. 9 
1.4.8 Chapter Eight: Discussion ........................................................................... 10 
Chapter Two: Literature review .................................................................................... 11 
xi 
 
2.1 The international and emergency services context of fire-fighter literature ...... 12 
2.1.1 International differences .............................................................................. 13 
2.1.2 Differences between branches of emergency services ................................ 14 
2.2 Prevalence of mental health difficulties ............................................................. 16 
2.3 A focus on mental health and well-being ........................................................... 22 
2.3.1 The salutogenic model ................................................................................ 24 
2.3.2 Well-being ................................................................................................... 27 
2.3.3 Posttraumatic Growth .................................................................................. 30 
2.4 Models and multiple variables ........................................................................... 31 
2.5 Occupational predictors ..................................................................................... 35 
2.5.1 Trauma versus critical incidents .................................................................. 35 
2.5.2 Operational and Organisational hassles ...................................................... 38 
2.6 Individual mediators/covariates ......................................................................... 41 
2.6.1 Social support .............................................................................................. 41 
2.6.2 Organisational belongingness ..................................................................... 46 
2.6.3 Self efficacy ................................................................................................. 49 
2.6.4 Coping ......................................................................................................... 51 
2.7 Summary of variables not included in this study ............................................... 55 
2.7.1 Cognitive appraisals and assumptions ......................................................... 55 
2.7.2 Personality ................................................................................................... 56 
2.8 Opportunities for more comprehensive research designs .................................. 58 
Chapter Three: Methodology ........................................................................................ 61 
3.1 Measures ............................................................................................................ 61 
3.1.1 Well-being. .................................................................................................. 61 
3.1.2 Posttraumatic Growth. ................................................................................. 63 
xii 
 
3.1.3 Posttraumatic stress disorder symptoms. .................................................... 63 
3.1.4 Psychological distress. ................................................................................ 64 
3.1.5 Self-efficacy. ............................................................................................... 64 
3.1.6 Social support. ............................................................................................. 65 
3.1.7 Operational and organisational stress. ......................................................... 65 
3.1.8 Organisational belongingness. .................................................................... 66 
3.1.9 Coping. ........................................................................................................ 66 
3.1.10 Trauma exposure. ...................................................................................... 67 
3.2 Data collection ................................................................................................... 67 
3.2.1 Cross-sectional data. .................................................................................... 68 
3.2.2 Recruit data ................................................................................................. 70 
3.3 Studies ................................................................................................................ 71 
3.3.1 Study 1. ........................................................................................................ 71 
3.3.2 Study 2. ........................................................................................................ 71 
3.3.3 Study 3. ........................................................................................................ 71 
3.3.4 Study 4. ........................................................................................................ 75 
3.4 Ethics and workplace health and safety ............................................................. 75 
Chapter Four: Study 1 ................................................................................................... 77 
4.1 Predicting posttraumatic growth and posttraumatic stress in fire-fighters......... 79 
Chapter Five: Study 2 ................................................................................................. 101 
5.1 Mental health in fire-fighters: Work role, self-efficacy, and social support make a 
difference................................................................................................................ 103 
Chapter Six: Study 3 ................................................................................................... 127 
6.1 Workplace predictors and interpersonal mediators of psychological distress and 
well-being in fire and rescue personnel. ................................................................ 129 
xiii 
 
Chapter Seven: Study 4 ............................................................................................... 149 
7.1 Camaraderie and community: Supporting the mental health of fire and rescue 
workers. .................................................................................................................. 151 
Chapter Eight: Discussion .......................................................................................... 178 
8.1 Study 1 ............................................................................................................. 178 
8.2 Study 2 ............................................................................................................. 179 
8.3 Study 3 ............................................................................................................. 181 
8.4 Study 4 ............................................................................................................. 183 
8.5 Hypothesis testing ............................................................................................ 185 
8.6 Contribution to literature .................................................................................. 187 
8.6.1 Salutogenesis and mental health................................................................ 187 
8.6.2 Occupational factors .................................................................................. 189 
8.6.3 Mediators and covariates ........................................................................... 193 
8.7 Practical and policy implications ..................................................................... 197 
8.8 Limitations and strengths of the current research ............................................ 199 
8.9 Future research ................................................................................................. 201 
8.10 Conclusion ..................................................................................................... 203 
References ................................................................................................................... 204 
Appendix A ................................................................................................................. 224 
 
  
xiv 
 
List of Figures 
Figure 3.1: Overview of data collection and studies .................................................. 69 
Figure 6.1: Structural equation model of the relationships between workplace 
predictors, interpersonal mediators and well-being. ................................................. 143 
Figure 6.2: Structural equation model of the relationships between workplace 
predictors, interpersonal mediators and psychological distress. ............................... 144 
Figure 7.1: Visual depiction of the thematic analysis results ................................... 159 
 
 
  
xv 
 
List of Tables 
Table 3.1: Initial and final fit indices, number of items and items excluded from final 
measurement models  .................................................................................................... 74 
Table 4.1: Mean, standard deviation, Cronbach’s alphas and data and scale ranges for 
study variables .............................................................................................................. 90 
Table 4.2: Variance accounted for by four steps in PTSD symptoms regression  ....... 92 
Table 4.3: Beta weights and significance of individual predictors in final PTSD 
symptoms model ........................................................................................................... 93 
Table 4.4: Variance accounted for by the four steps in PTG regression  ..................... 93 
Table 4.5: Beta weights and significance of individual predictors in final PTG model 94 
Table 5.1: Mean, standard deviation, Cronbach’s alphas and data and scale ranges for 
active personnel .......................................................................................................... 115 
Table 5.2: ANOVAs for well-being, depression, anxiety and stress .......................... 117 
Table 5.3: Post hocs for well-being, depression and stress ........................................ 118 
Table 5.4: ANCOVAs for well-being, depression, anxiety and stress ....................... 119 
Table 5.5: Pairwise comparisons for well-being, depression and stress ..................... 120 
Table 5.6: Covariate adjusted means for well-being, depression and stress ............... 121 
Table 6.1: Mean, standard deviation, scale ranges, Cronbach’s alphas, and correlations 
among variables .......................................................................................................... 140 
Table 6.2: Confirmatory factor analysis results for all measurement models ............ 142 
Table 7.1: Interview questions  ................................................................................... 156 
 
  
xvi 
 
List of Abbreviations 
2WSSS: 2 Way Social Support Scale 
ANCOVA: Analysis of covariance 
ANOVA: Analysis of variance 
APA: American Psychiatric Association  
CFA: Confirmatory Factor Analysis 
CISD: Critical Incident Stress Debriefing 
CRRSW: Coping Response in Rescue Service Workers 
DASS: Depression, Anxiety and Stress Scales 
DSM: Diagnostic and Statistical Manual of Mental Disorders  
EAP: Employee Assistance Program 
ESW: Emergency Services Worker 
GHQ: General Health Questionnaire 
IES-R: Impact of Events Scale -Revised  
NGSES: New General Self-Efficacy Scale 
PDH: Police Daily Hassles Questionnaire  
PSOM: Psychological Sense of Organisational Membership 
PTG: Posttraumatic Growth 
PTGI: Posttraumatic Growth Inventory 
PTSD: Posttraumatic Stress Disorder 
PWB: Psychological Well-Being 
QFRS: Queensland Fire and Rescue Service 
SCL-R-90: Symptom Checklist Revised-90 
SEM: Structural Equation Modelling 
  
QUT Verified Signature
1 
 
Chapter One: Investigating mental health in Queensland Fire-Fighters 
Who helps the helpers? 
Walking wounded: The cost of heroism? 
The cost of serving the community should not be ill-health, but there is not 
enough known about the mental health of fire-fighters to effectively support their 
mental health. The overall purpose of this thesis research is to gather knowledge that 
can be used to promote well-being in fire-fighters. This chapter elucidates the 
background for the thesis research. The context pertaining to the mental health of fire-
fighters is provided, followed by the significance and scope of the thesis research. The 
overall research aim and specific research questions are provided, concluding with the 
structure of the thesis and explanation of the chapters. 
1.1 Context and research problem 
As part of their role, fire-fighters not only place themselves at great physical 
risk, they are also privy to some of the most traumatic moments of people’s lives. As 
both witness to, and participants in tragedy, fire-fighters must perform a vital 
community service and potentially life-saving role. The duties of a fire-fighter can be 
quite varied and can include attending house or industrial fires, search and rescue 
operations, motor vehicle accidents, community disasters, and dealing with hazardous 
or toxic materials (Varvel et al., 2007). One aspect of employment as a fire-fighter that 
is readily agreed upon in the literature is that there is a heightened exposure to 
potentially traumatising events (Bryant & Guthrie, 2007; Lusa, Häkkänen, Luukkonen, 
& Viikari-Juntura, 2002; Mitani, Fujita, Nakata, & Shirakawa, 2006; Regehr, 2009; 
Wagner, McFee, & Martin, 2010). Further, a recent Australian report commissioned by 
the United Firefighters Union details the many physical consequences of being a fire-
fighter, ranging from fire related injuries, to increased risk of certain cancers, and higher 
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rates of mortality (Cook & Mitchell, 2013). The role of a fire-fighter is further 
complicated by an often difficult shift pattern which can include 10 hour day shifts and 
12 hour night shifts, and a need to maintain a high level of physical fitness, as well as 
working in chaotic or unpredictable environments (Barnes, 2000). These challenges are 
further compounded by working with members of the public who are often in the midst 
of their own trauma.  
The exposure to human tragedy places fire-fighters at greater risk for mental 
health difficulties when compared to the general population, which can impact on their 
ability to perform their role. As this role is of such importance to the community, it is 
vital that fire-fighters are psychologically supported as much as possible. As the 
literature regarding the mental health of fire-fighters is relatively sparse in comparison 
to the other emergency services, there is much room to expand knowledge in this 
research area (Malek, Mearns, & Flin, 2010). Halpern (2009) emphasized that although 
fire-fighters are commonly exposed to potentially traumatic events, a minority of 
individuals appear to develop negative trauma outcomes as a result. Such outcomes 
range from general emotional distress (Bennett et al., 2005; Cicognani, Pietrantoni, 
Palestini, & Prati, 2009), impairment of ability to function in key life roles (Whealin, 
Ruzek, & Southwick, 2008), and poor physical health (Lusa et al., 2002), to 
psychological disorders (Wagner et al., 2010). Rates of Posttraumatic Stress Disorder 
(PTSD) in fire-fighters have been estimated at less than 20% (e.g., Heinrichs et al., 
2005), although there is some discrepancy between reported rates. Given that the 
majority of fire-fighters are able to remain psychologically healthy, a focus on well-
being and mental health rather than just pathology is likely to be more useful for 
isolating factors that promote mental health and subsequently, support fire-fighters. A 
focus on well-being is the underlying premise of salutogenesis; that investigations of 
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how people remain healthy when faced with difficulties are important for the promotion 
of health (Antonovsky, 1988).  
The need to support employees is not a new concept. For example, Taris and 
Schreurs (2009) found support for the notion that happy (and healthy) workers are also 
more productive. Aside from legal reasons such as those associated with an employer’s 
duty of care, the happy-productive worker hypothesis is the intuitive basis for most 
Employee Assistance Programs (EAPs). There are a plethora of EAPs that have been 
designed and implemented within the various emergency services. However, very few 
of these programs are standardised or have rigorous evidence supporting their efficacy 
(Arthur, 2000). Within the fire service, reliance on Critical Incident Stress Debriefing 
(CISD) has been strongly criticised for lacking such evidence of its efficacy (e.g., 
Jeannette & Scoboria, 2008),with further suggestions that CISD may actually be 
harmful for some individuals (Harris, Baloğlu, & Stacks, 2002; Rose, Bisson, Churchill, 
& Wessely, 2002).  
Aside from an organisation’s duty of care for its employees, there are practical 
reasons for supporting the mental health of fire-fighters. For example, promoting mental 
health is asserted to work towards enhancing performance (Chen, Siu, Lu, Cooper, & 
Phillips, 2009). Further to this, Varvel et al. (2007) propose that at a community level, 
improving the mental health of fire-fighters may save money and property; potentially 
even the lives of the general community and fire-fighters through maintaining optimal 
performance. Broadly speaking, there are two approaches towards improving mental 
health within an emergency service organisation. The first approach is reactive and 
includes ways of dealing with mental health that are aimed at treating mental health 
difficulties after they have begun. There are noted problems with such an approach, 
including the stigma that is associated with mental health difficulties (Visco, 2009) and 
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the difficulties in identifying individuals who are at risk. Lindström and Eriksson (2006) 
assert that the short-term reactionary focus for dealing with the effects of difficult 
experiences is understandable, and even necessary given the paucity of evidence 
relating to health promotion. These scholars propose that proactive programs aimed at 
health promotion will ultimately be more successful in reducing pathology. In contrast 
to reactive methods, proactive approaches are aimed at equipping individuals to more 
effectively deal with difficult situations, essentially warding off mental health 
difficulties through promoting well-being. Proactive approaches are generally employed 
with groups rather than individuals, ideally prior to exposure, and therefore avoid many 
of the pitfalls associated with the traditional reactive approach as individuals do not 
have to self-identify as needing help or be identified by others. Much more information 
about the mental health of fire-fighters is needed before an effective program that is 
aimed at promoting the mental health of fire-fighters can be designed (Heinrichs et al., 
2005). Lindström and Eriksson further assert that the salutogenic model is an 
appropriate basis for such an investigation of factors that will assist in health promotion.  
The purpose of the thesis research was to investigate the mental health of fire-
fighters and the extent to which occupational, interpersonal and individual variables 
were related to mental health. The research further sought to determine the proportion 
of fire-fighters who were at risk for pathology or impaired well-being and to understand 
the challenges unique to this population in order to inform policy and practice aimed at 
enhancing fire-fighter well-being.   
1.2 Significance and scope 
The significance of this research lies in its comprehensiveness and its 
methodological rigor. This research investigated multiple types of predictor and 
mediator variables (occupational, interpersonal and individual) as well as diverse 
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outcomes variables (well-being, psychological distress, posttraumatic growth, and 
posttraumatic stress disorder). Employing multiple methods of data collection and 
analysis assists in comprehensively answering the research questions through taking 
advantage of qualitative and quantitative data, as well providing the ability to 
simultaneously depict the inter-relationships between variables. The participants in the 
research included fire-fighters that held different roles within the fire service such as 
auxiliary fire-fighters, permanent fire-fighters and senior officers, thereby increasing the 
generalisability of the results. Furthermore, the foundation being embedded in the 
salutogenic model ensured that the research plan was suitable to detect both well-being 
and pathology related to employment within the fire service. Basing the research within 
the salutogenic model and employing a multiple methods design, allowed for the 
gathering of information to significantly advance knowledge regarding appropriate 
avenues for promoting well-being in fire-fighters.  
The research focused on aspects of the work environment (occupational 
variables), and how they interact with interpersonal and individual variables in 
predicting mental health. The occupational variables investigated were operational and 
organisational stress, traumatic experiences and the work role held by participants. 
These variables were used as predictors of mental health throughout the research. Social 
support and organisational belongingness were the interpersonal variables; self-efficacy 
and coping were the individual variables. The interpersonal and individual variables 
were included as covariates or mediators of the relationships between occupational 
variables and mental health in the studies that comprise the thesis. The indicators of 
mental health that were assessed were psychological well-being and psychological 
distress, as well as posttraumatic growth and PTSD symptoms. The research did not 
investigate the effect of personality variables or cognitive assumptions as research 
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suggests that the effects of these variables are superseded by others such as coping 
resources and strategies (e.g., Shakespeare-Finch, Gow, & Smith, 2005).  
1.3 Research questions 
The overall aim of this research was to systematically investigate the mental 
health of fire-fighters. Specifically the goal was to ascertain predictors, mediators and 
covariates that impact on the presence of wellness and symptoms of distress in fire-
fighters in order to inform policy and practice. The overarching aim was separated into 
a number of specific research aims that were investigated. 
1.3.1 Research aims 
1. To investigate the relative influence of organisational and individual predictors 
of posttraumatic growth and symptoms of posttraumatic stress disorder. 
2. To assess the levels of well-being and psychological distress in active fire and 
rescue personnel, and use these levels in comparison with data from new recruits 
and previously published literature to determine if mental health is compromised 
in fire and rescue workers.  
3. To determine if work role differentiated mental health in fire-fighters. 
4. To construct and test models to explain the relationships between occupational 
predictors, interpersonal mediators, well-being and psychological distress.  
5. To investigate the factors that new fire-fighters felt were important for their 
mental health.  
1.4 Thesis outline 
The thesis was constructed by publication and therefore does not follow the 
traditional monograph structure. In this section the structure of the thesis is presented 
and a brief explanation of the contents of each chapter is outlined.  
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1.4.1 Chapter One: Introduction 
The aim of this initial chapter was to outline the rationale for the research and 
the scope of the work. A second aim was to outline the structure of the document 
including the manuscripts that report the results of four studies, and to briefly 
summarise the information that will be included in each chapter. 
1.4.2 Chapter Two:  Literature review 
In Chapter Two the theoretical foundation of the research is explained. A review 
of literature that has been conducted with fire and rescue personnel is provided as well 
as a review of literature examining mental health in other emergency service 
organisations (e.g., ambulance and police). A critical analysis of previously used 
methods serves to highlight gaps in existing knowledge and point the way to a more 
comprehensive methodological approach to research in this area. The chapter concludes 
with the hypotheses to be tested in the thesis and research question posed in the 
qualitative aspect of the work. 
1.4.3 Chapter Three: Methodology 
There were both quantitative and qualitative methods employed in the research 
presented in the thesis. In Chapter Three these methods of data collection are described 
including details of the participants, materials used, and procedures undertaken for data 
collection. The chapter concludes with a statement regarding the ethical conduct 
approved and adhered to when conducting the research. 
1.4.4 Chapter Four: Study 1 
Chapter Four presents the first manuscript in this thesis by publication. The 
purpose of the study was to investigate post-trauma outcomes in a sub-sample of the 
respondents (n = 218); those who had reported experiencing trauma either in their work 
role or in both work and personal contexts. Thus, the first research aim was investigated 
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in this study. Embedded in salutogenesis, and drawing on models of posttraumatic 
growth and posttraumatic stress disorder, results indicated that trauma context (work 
and/or personal) and the self-care dimension of coping were predictive of posttraumatic 
growth. Trauma context, operational and organisational stress, and work-related 
reappraisals of an attended event were significant predictors of PTSD symptoms. This 
manuscript has been accepted for publication in the Australian Journal of Psychology. 
1.4.5 Chapter Five: Study 2 
Research aims two and three were examined by the study outlined in the second 
manuscript and reported in Chapter Five. The second study in the series examined the 
specific work role a member of the fire and rescue service occupied (new recruit, 
professional fire-fighter, station officer, senior officer) and if that work role had a 
differential impact on well-being and psychological distress. Social support and self-
efficacy were entered as covariates in the Analysis of Co-Variance (ANCOVA) and 
some significant differences between the groups were found. Specific findings included 
that new recruits to the organisation recorded significantly higher scores on the well-
being measure than other work-role groups, and also evidenced lower levels of 
depression. Station officers and senior officers reported higher levels of stress than 
permanent fire-fighters or new recruits.  Overall, fire-fighters in this study were not 
found to have impaired mental health, although the station and senior officer groups 
may require more targeted support as they did demonstrate more impaired mental health 
than the other groups. This manuscript is currently under review with the Journal of 
Happiness Studies. 
1.4.6 Chapter Six: Study 3 
In order to fulfil the fourth aim of the research as outlined above in section 1.3, a 
quantitative study investigating predictors and mediators of well-being was conducted. 
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In this research a group of 351 fire and rescue personnel responded to a survey battery 
consisting of measures of occupational and organisational stress, social support, 
organisational belongingness, well-being, depression, and anxiety. Informed by 
previous research and literature, two models of mental health were created and tested. 
The first model used a measure of the presence of well-being as the dependent variable 
of interest and the second model used the presence of depression and anxiety as an 
outcome variable indicating psychological distress. Results indicated that organisational 
stress was not directly related to the presence of well-being, but did demonstrate a 
significant mediated path through organisational belongingness to well-being.  
Operational stress was also related to well-being but unlike organisational stress, 
operational demands were both directly related to well-being as well as partially 
mediated by social support. The model of psychological distress was similar to the 
model predicting well-being, with the exception that there was a significant direct path 
between organisational stress and psychological distress, while the direct path from 
organisational stress to well-being was not significant. This research is currently under 
review with the Journal of Organizational Behavior. 
1.4.7 Chapter Seven: Study 4 
The final manuscript in the thesis presents the results of a qualitative study. The 
research comprised interviews with 10 new recruits less than 2 years after they had 
joined the fire and rescue service and sought to fulfil the final aim presented in section 
1.3. The aim of this study was to explore things that had been challenging and 
rewarding for new fire-fighters and the ways in which new fire-fighters dealt with 
difficulties inherent in the fire-fighter role. Rather than assume what those challenges 
were, thematic analysis of the data resulted in the discovery of variables that impact on 
mental health and well-being that have not been previously articulated in the literature. 
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For example, while previous research suggests that camaraderie may be valued in 
emergency services, a strong theme in this research was around the central role that the 
crew (immediate team environment) play in supporting the mental health of fire-
fighters. A related theme was around the deleterious impact of being moved from 
station to station, hence crew to crew, on the sense of camaraderie new fire-fighters felt. 
This manuscript has not yet been submitted for publication. 
1.4.8 Chapter Eight: Discussion 
In the final chapter of the thesis, results from the studies are integrated and 
discussed with respect to findings from previous research. The chapter also includes 
discussion of the policy and practical implications of the thesis research, limitations and 
strengths of the approaches taken, and suggestions for future research. The discussion 
concludes with the assertion that this thesis research adds valuable information that may 
be used to support fire and rescue workers, and also to direct future research. 
  
As outlined, in the next chapter the theoretical foundation for the thesis research 
is provided. Literature pertaining to mental health in fire-fighters and the wider 
emergency services will be summarised. The chapter concludes with a series of 
hypotheses that are tested in the aforementioned chapters. 
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Chapter Two: Literature review 
In chapter one the research problem and the scope of the thesis was outlined. In 
this chapter the literature related to the investigation of mental health in fire-fighters is 
presented. The purpose of the literature review is to synthesise the extant literature in 
the area, and to identify the variables that have been shown to be the most strongly 
related to mental health in the fire-fighting context. A rationale for investigating 
occupational factors, social support, organisational belongingness, self-efficacy, and 
coping will be explicated. The chapter concludes with the main hypotheses of the 
research that stem from the literature reviewed.  
While fire-fighters perform many functions that are sometimes not immediately 
apparent (e.g., community education), there are some instances where their input 
becomes much publicised (e.g., fighting bush fires). Bryant and Guthrie (2007) assert 
that our recent global climate of terrorist attacks and natural disasters has drawn more 
attention to those who occupy a role in the emergency services in general. Extreme 
events such as the Oklahoma City bombing or the terrorist attack on the World Trade 
Centre prompted a resurgence of interest in the emergency services (Regehr, 2009; 
Whealin et al., 2008). The recent spate of natural disasters in Australia serve as local 
examples of extreme phenomena which have prompted interest in the well-being of 
members of our community who work in emergency services. 
While the research interest in Emergency Service Workers (ESWs) has clarified 
some of the physical ramifications of working as a fire-fighter, there is relatively little 
known about the psychological consequences and outcomes of employment as a fire-
fighter. Given the rationale that was presented for this research in Chapter One, the 
following review seeks to elucidate the current state of literature with regards to mental 
health and pathology in fire-fighters. Research regarding fire-fighters will be put into an 
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international and emergency services context for clarity. The review will then seek to 
report the rates of mental health difficulties for fire-fighters, as currently estimated. 
Following this, the rationale for a focus on well-being is presented and the salutogenic 
model underpinning the research will be provided. A review of the occupational 
predictors and the most salient mediating variables which have been found to be related 
to mental health in fire-fighters will then be discussed. Limitations of existing 
knowledge, and opportunities to advance the research in this area, will also be 
highlighted. 
2.1 The international and emergency services context of fire-fighter literature  
Before examining the current state of the literature in this field, it is first 
essential to outline the context of research with fire-fighters, particularly in terms of 
international differences and comparisons with the other emergency services. The role 
of a fire-fighter is not consistent nationally or internationally; differences exist in terms 
of the training and duties of fire-fighters. In Queensland, Australia, the primary duties 
of a fire-fighter revolve around directly fighting fires, attending to motor vehicle 
accidents and community education (Queensland Government, 2008). There are also 
specialised teams for search and rescue operations. In other countries the role of a fire-
fighter is expanded to include paramedical duties. An example of such a country is the 
United States where fire-fighters are most often first trained as paramedics and then 
subsequently become fire-fighters (Corneil, Beaton, Murphy, Johnson, & Pike, 1999). 
Shift patterns also vary greatly among countries (Saijo, Ueno, & Hashimoto, 2007), the 
effect of which could arguably be differences in levels of fatigue or number of incidents 
attended during a shift. Discrepancies are also apparent when considering that the 
primary duties of fire-fighters in some countries changes in the face of the political 
climate. An example of this is in Ireland, where the long term civil unrest and resulting 
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violence has changed the nature of the daily duties of the fire-fighters (Brown, Mulhern, 
& Joseph, 2002). Whilst many researchers are aware of the discrepancies between the 
role of fire-fighters across countries (e.g., Corneil et al., 1999; Saijo et al., 2007), it 
remains difficult to directly compare results of studies conducted in different countries 
due to these operational inconsistencies. 
2.1.1 International differences 
The differences in the roles of fire-fighters internationally have contributed to 
disparity in results of research between countries. This is particularly apparent when 
more than one country is directly compared within the same study. Corneil et al. (1999) 
compared the levels of work-based trauma exposure of fire-fighters between the United 
States and Canada. Using records of call-outs from the two countries, Corneil and 
colleagues found clear differences between the frequency and types of events that the 
two groups were called to. For example, 39% of yearly call-outs for the Canadian fire-
fighters included responding to suicides while this is not a duty that fire-fighters in the 
United States perform (Corneil et al., 1999, p. 136). Alternatively 39% of the yearly 
call-outs for fire-fighters in the United States were responding to victims of crime in 
comparison to 3% of Canadian call-outs (Corneil et al., 1999, p. 136). There were 
similarities in the level of PTSD symptoms that were endorsed between the countries 
with prevalence rates estimated at around 20% (Corneil et al., 1999, p. 134). However, 
factors that moderated the experience of PTSD symptoms (e.g., marital status) were not 
always consistent (Corneil et al., 1999). 
When comparing UK and Malaysian fire-fighters, Malek et al. (2010) found not 
only mean differences on their variables of interest, but differences in relationships 
between variables. For example, the coping strategies that were most commonly 
endorsed were different between the two countries (‘foster positive attitudes’ UK; 
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‘cognitive positive self-talk’ Malaysian, p.58). Further, while the pattern of correlations 
between variables in the study were similar, the specific correlation values were quite 
different (e.g., job satisfaction and sources of stress r = -.18 and r = -.35 for Malaysian 
and UK fire-fighters respectively, p.55). Differences were also found in the patterns of 
moderation between UK and Malaysian fire-fighters. Without delving more specifically 
into the results of the study (which will be discussed in the coping section of this 
review), these results indicate that there are observable differences in mental health 
correlates between countries. A practical implication of such differences is that 
significant research findings may not translate across-countries, and that it may be 
important to replicate studies across cultures to determine if the results are robust. 
2.1.2 Differences between branches of emergency services  
There are a number of other organisations which are also considered to be 
emergency services, including ambulance, police, military, and state emergency 
services. While the specific duties of each service are different, there is a core similarity 
in terms of community responsibility and response, shiftwork, military or paramilitary 
structure, as well as heightened exposure to potentially traumatic events. Because of 
these core similarities, other emergency services are considered the most comparable 
population to fire-fighters. Research has been conducted specifically comparing the 
different arms of the emergency services; enough to affirm both the similarities and 
differences between the services. For example, a study conducted by Brough (2004) in 
New Zealand investigated the differences between police, fire and ambulance on daily 
hassles, symptoms of Posttraumatic Stress Disorder (PTSD) and a measure of general 
psychological health. The mean endorsement of organisational hassles was much lower 
in the ambulance group (M = 2.30 compared to police M = 8.29 and fire groups M = 
6.37) and operational hassles were higher in police (M = 13.29) than fire and ambulance 
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(M = 9.31 and M = 9.02 respectively; Brough, 2004, p. 235). In addition, through 
structural equation modelling it was found that while the models predicting 
psychological strain in fire and ambulance were comparable, the police model was quite 
dissimilar from the other two ESW groups. These results must be viewed with some 
caution however as the version of the IES that was described by the author was in fact 
the original scale, as opposed to the version that was revised in 1997, which includes the 
hyperarousal symptom cluster of PTSD in addition to the intrusion and avoidance 
dimensions. Furthermore, the measures that were used were significantly modified by 
the researchers and it is not clear what effect this may have had on the results.  
The differences between the emergency service groups reported by Brough 
(2004) was contradicted by Prati and Pietrantoni (2010a) who reported slight mean 
differences between emergency health workers (e.g., ambulance personnel, medical first 
responders) and fire-fighters, but that the overall relationships in their study were 
consistent across both groups. A further investigation by Brough (2005) also found both 
similarities and differences between police, fire-fighters and ambulance officers. There 
were again mean differences in some of the variables of interest (work-family conflict, 
neuroticism, job satisfaction, well-being [measured as a lack of pathology], work 
hassles) but largely similar correlation patterns among the services. Brough (2005) 
asserts that the correlations between organisational hassles and both job satisfaction and 
well-being were stronger than the correlations between operational hassles and job 
satisfaction and well-being across all three emergency services. 
The evidence presented suggests that while the emergency services are similar in 
some aspects of mental health, they also differ in terms of the relationships among 
psychological variables, especially the influence of organisational variables. Because of 
the differences in studies conducted overseas and with the other emergency services, for 
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the remainder of the literature review, where possible, studies that have focussed on 
fire-fighters are reviewed but due to the limited amount of research examining fire-
fighter mental health, these studies will be supplemented with research conducted with 
other emergency service organisations. 
2.2 Prevalence of mental health difficulties 
Research investigating rates of mental health difficulties among fire-fighters 
vary in terms of results, the specific questions being asked, and the specific population 
being surveyed. Heinrichs et al. (2005) conducted a longitudinal study with 
probationary fire-fighters in Germany that investigated various factors thought to be 
related to the development of PTSD. Over the course of 24 months they found that, out 
of 43 participants, 7 met the criteria for PTSD and a further 8 were found to be 
experiencing subsyndromal PTSD (16.3% and 18.6% respectively; p. 2279). This 
sample was initially screened to exclude potential participants who had a previous 
diagnosis of PTSD, which suggests that the symptoms of PTSD developed through the 
course of beginning work as a fire-fighter. Heinrichs et al. (2005) concluded that, while 
many people are exposed to trauma, enduring mental health difficulties are 
comparatively rare. However, given that almost 35% of their sample reported 
significant symptoms of PTSD, some might not concur with that conclusion. An 
Australian study similarly assessed recruit fire-fighters just prior to beginning active 
duty and again four years later. Bryant and Guthrie (2007) found that 12% of the sample 
(N = 52, p. 813) met criteria for PTSD at the four year follow-up. While these two 
studies included fairly small and restricted samples, they do indicate that even in 
screened samples, somewhere between 12 and 19% of fire-fighters are likely to develop 
clinical levels of PTSD symptoms (with higher rates when including subclinical levels) 
during their first years as fire-fighters. 
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Chamberlin and Green (2010) sought to examine reports of general distress, 
measured by the General Health Questionnaire (GHQ; Goldberg & Williams, 1988) and 
PTSD symptoms as measured by the Impact of Events Scale-Revised (IES-R; Weiss & 
Marmar, 1997). These researchers investigated the differences in general distress and 
PTSD symptoms between recruits, fire-fighters from a standard shift, and a group that 
had recently attended a call out where a fatality had occurred. The main premise of this 
study was that the fatal incident would be experienced as traumatic and would therefore 
result in higher levels of posttraumatic stress symptoms and general health problems 
among this ‘after trauma’ group. The hypothesis was not supported in the study, perhaps 
due to the subjective experience of an event being the most important consideration 
when determining post-trauma outcomes (Morris et al., 2005). Furthermore, being a 
recruit or being on a standard shift would not exclude participants from having 
experienced trauma previously. Chamberlin and Green (2010) found that 14% of 
recruits, 10% of their on-shift group and 13% of the after trauma group reported PTSD 
symptoms above their chosen IES-R cut-off of 33. Using a different IES-R score as a 
cut-off (>25), a Japanese study found that 17.7% of the 243 fire-fighters could be 
classified as being at a high risk of PTSD (Mitani et al., 2006, p. 9). A study by Watters, 
Hamilton, Neary and Anderson (2005) also assessed rates of PTSD symptoms in fire-
fighters, and using the IES (original version; Zilberg, Weiss, & Horowitz, 1982) found 
that 18% were above the threshold for probable clinical levels of PTSD.  
Wagner et al. (2010) sought to compare the mental health of fire-fighters with a 
comparison group. They chose a comparison group from the same geographical area, 
and matched participants in terms of demographic variables (e.g., age and education) 
and work schedule (e.g., shift work). This study followed the trend of excluding 
potential participants who scored in the upper ranges of PTSD symptoms before 
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analysis. The authors stated that participants were removed from both groups as they 
were outliers in order to ensure the data was reflective of the general population in each 
sample. Using the IES-R (Weiss & Marmar, 1997), Wagner et al. (2010) found that the 
fire-fighter sample reported higher levels of PTSD symptoms, as well as elevated 
symptoms on the Symptom Checklist 90 Revised (SCL-R-90; Derogatis, 1994) on the 
domains of psychoticism, interpersonal sensitivity, anxiety and hostility than the 
comparison group. The authors state that the domains on the SCL-90 which were 
elevated in the fire-fighter group were those that are conceptually related to the clusters 
of PTSD symptoms (e.g., intrusive thoughts and psychoticism). However, Wagner et al. 
did not disclose the rates of elevated PTSD symptoms in their samples; neither did they 
report the necessary statistics to enable a reader to deduce them. Nevertheless the results 
do appear to support the intuitive notion that those who were employed in the fire 
service reported higher levels of PTSD symptoms than a general community sample.  
The risk of developing PTSD following a specific incident was investigated in a 
large-scale study by Berninger et al. (2010). The researchers monitored a group of 10, 
074 fire-fighters who were present during the first two weeks following the World 
Trade Centre disaster. They were interested in not only determining the rates of mental 
health difficulty in those who had responded to this tragedy but also in tracking the 
participants over four years to investigate variables thought to be related to increased 
risk of PTSD (findings related to specific variables will be discussed later in this 
chapter). The authors used an adapted version of the PTSD Checklist-Civilian 
(Weathers, Litz, Huska, & Keane, 1994), and therefore reported rates of increased 
PTSD risk rather than meeting criteria or screening cut-offs. Berninger et al. (2010) 
found that rates of PTSD risk were relatively stable over the four years (9.8%, 9.9%, 
11.7% and 10.6% sequentially, p. 559). Despite the participants exposure to a very 
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difficult experience, the PTSD symptom rates were lower than most of the other 
estimates of PTSD risk that have been reported thus far. The authors state that their 
criterion for establishing elevated PTSD risk was fairly conservative and that they were 
not able to account for people who were, or had been, in therapy, and therefore the 
figures may be an underestimation. They further reported that 15.5% and 9.1% of 
participants were experiencing difficulty at home and work respectively during the first 
year following attendance at the scene of the World Trade Centre attacks (Berninger et 
al., 2010, p. 559). 
In contrast, Haslam and Mallon (2003) investigated consequences of the daily 
work involved in being fire-fighter. They were interested in not only risk factors for 
PTSD, but also in ascertaining what other symptoms of psychological distress were 
reported by fire-fighters. In order to answer these questions, Haslam and Mallon (2003) 
conducted qualitative interviews with 31 participants from a UK fire service. Only 2 
participants met criteria for PTSD, and both were related to trauma that had been 
experienced outside of their work context. More than half of the sample reported being 
upset by reminders of a traumatic event, and approximately a quarter had trouble with 
sleep (e.g., bad dreams, difficulty getting to sleep). Upsetting thoughts or images related 
to a traumatic event were experienced by 32% of the sample (Haslam & Mallon, 2003, 
p. 280). Although many of these symptoms are related to PTSD, the research 
highlighted that there are consequences of trauma or work as a fire-fighter beyond 
PTSD and draws attention to the relative lack of research regarding the broader 
indicators of psychological distress in emergency service workers. Also moving away 
from the exclusive PTSD focus, Bennett et al. (2005) investigated commonly reported 
symptoms of mental health difficulties as well as PTSD symptoms among Paramedics 
in the UK. Consistent with the findings of Haslam and Mallon (2003), troubling 
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memories of events from work were reported by almost half of the sample. Supporting 
the notion that it is important to consider other aspects of mental health, the authors 
assert that depression could be diagnosed in almost 10% of participants with 22% 
reporting clinical levels of anxiety (Bennett et al., 2005, p. 220). As paramedic 
organisations tend to have a higher percentage of female employees than fire services, 
Bennett et al. was able to investigate gender differences in mental health and found that 
more men than women (23% and 15% respectively) met criteria for PTSD in their 
study.   
In reviewing previous literature regarding the mental health of fire-fighters, 
Regehr (2009) estimated that approximately 25% of individuals working as fire-
fighters, do so experiencing significant levels of emotional distress resulting from 
carrying out their work duties. In an earlier study with Australian fire-fighters, Regehr, 
Hill and Clancy (2000) found that moderate or severe depression was reported by 
19.5% and 3% respectively, of the sample. In marked contrast to the levels of PTSD 
symptoms reported in the earlier research, the results reported in this study also found 
that 75% of participants were experiencing moderate or severe symptoms of PTSD as 
assessed by the IES (Zilberg et al., 1982). The revised version of the IES was not used, 
and it is therefore possible that this number might be different if all symptom clusters of 
PTSD were assessed, although it is not possible to determine how different the figure 
might be. Also investigating the experience of depression in a study of Japanese fire-
fighters, Saijo et al. (2007) found that 22.3% reported depressive symptoms, although 
the findings were qualified with the assertion that these figures do not differ 
significantly from the general population estimates for Japan (p. 471). It may be 
hypothesised that as fire-fighters’ progress through their career and learn to deal with 
the difficult experiences that they continue to face there would be a reduction in levels 
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of PTSD. However, this does not seem to be the case. Regehr (2009) found that there 
were higher levels of PTSD in the more experienced fire-fighters than among those that 
had been working for less time. Regehr (2009) proposed that an increase in PTSD 
symptoms with years of service might  result from a gradual erosion in social support 
and a cumulative impact of continued exposure to difficult events.  
A related concern to mental health difficulties is that of suicide. Using the 
National Occupational Mortality surveillance database as a data source, Violanti (2010) 
investigated differences between risk of suicide between police, fire and military 
personnel in the US.  When averaged over a period of 14 years, the military had the 
highest number of suicides per year (n = 116) when compared to police and fire-fighters 
(n = 77 and n = 17 respectively, p. 275). The data came from a national register of 
mortality, and therefore did not account for differing numbers of individuals that were 
employed by each service, so while the military had the highest number of suicides, 
they may also have had the largest work force and so proportionately, the suicide rate 
may not be higher than that found in police or fire-fighters. When comparing suicide 
mortality to the other causes of death recorded, the percentage of suicides in the last five 
years of data was actually marginally higher in police than the fire and military groups 
(32.66, 30.74, and 29.6 percent respectively, p.275). Violanti (2010) stated that the rates 
of suicide remained relatively stable over the 15 year period, and qualified the results 
based on some limitations to the research. The first limitation proposed that results were 
based on data from 1998 and earlier and is not known if more recent suicide rates would 
be similar, particularly as there have been a number of significant world events which 
have changed the face and duties of the emergency services since then. Particularly 
within the military, the war in Iraq has deployed soldiers in combat zones to an extent 
that has not been seen for decades, it has been noted that the longer the war extends, the 
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greater the proportion of military personnel who report significant mental health 
difficulties (Seal et al., 2009). Similarly, fire services around the world have been tasked 
with responding to increasing numbers of natural and man-made disasters. However, the 
data reported do highlight that suicide is an important issue for emergency service 
workers, and may account for almost a third of deaths.   
The literature reviewed here strongly suggests that the rates of PTSD in fire-
fighters are around 20%, that rates of PTSD are higher in fire-fighters than the general 
population, and that significant symptoms may develop in the first years of being a fire-
fighter. Most of the focus on mental health difficulties in fire-fighters, as well as in 
other emergency services, has been on PTSD. There are few studies that focus on the 
more general indicators of psychological distress such as symptoms of anxiety or 
depression. The limited research that has been conducted with these variables indicates 
that fire-fighters may also struggle with these aspects of mental health. Halpern (2009) 
offers a timely reminder that although most attention has been given to the wide range 
of potential negative consequences of emergency services work, there  are also other 
outcomes attributed to engaging in emergency service work for example, the potential 
for personal growth.  
2.3 A focus on mental health and well-being 
The preoccupation that psychology has as a discipline towards focusing on 
mental illness and pathology to the neglect of mental health and well-being is now 
being questioned more often (Bakker, Schaufeli, Leiter, & Taris, 2008). From the 
previous section of this literature review it is apparent that the negative consequences of 
emergency services work have been studied, but it is much more difficult to find 
research examining the mental health and well-being of emergency service workers. 
Folkman and Moskowitz (2000) assert that psychology has neglected to investigate 
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positive affect within the stress process, in spite of the evidence that positive affect co-
occurs with negative affect even during chronic or traumatic stress. They further state 
that if the general psychology discipline were more able to consider positive affect, it 
would broaden and clarify our knowledge of coping processes (Folkman & Moskowitz, 
2000). Further hindering investigations of well-being is that when researchers do state 
that they are investigating well-being, most often the way that well-being is 
operationalised is as an absence of pathology. Almedom and Glandon (2007) most 
succinctly elucidate the conceptual problems with this approach by likening the 
difference between using a lack of PTSD as a measure of resilience or well-being to 
using a lack of a fever as a measure of health. While good initial indicators, neither of 
these scenarios accounts for the whole picture. 
Karademas (2007) sought to investigate the relative dependence or 
independence of positive and negative states in the general population, further seeking 
to determine if specific variables have differential relationships with positive and 
negative indicators of well-being. Karademas assessed life satisfaction, energy and 
positive mood to reflect well-being, and distress, hyperarousal and unpleasant 
symptoms as reflecting negative well-being. The highest correlation between the 
positive and negative indicators was between life satisfaction and general distress and 
only reflected a moderate relationship (r = -.40; Karademas, 2007, p. 282). Karademas 
found that some variables acted as specific predictors of either positive or negative well-
being, while others commonly predicted both. Specific predictors of positive well-being 
included problem-solving self-efficacy and a positive approach coping strategy, 
whereas neuroticism and life stress specifically predicted negative well-being. Emotion-
focused coping and optimism predicted both well-being and symptoms of distress. 
While this study was conducted in a general Greek population, it highlights that 
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variables are not inevitably related to either or both positive and negative well-being. 
This supports the idea that it may be erroneous to assume that a variable’s observed 
relationship with a negative indicator will necessarily have the opposite relationship 
with a positive one, highlighting a basic flaw in equating well-being with the absence of 
pathology or distress. Bakker et al. (2008) similarly stated that one view of work 
engagement is that it can be assessed as the opposite of burnout, whereas a more recent 
view is that work engagement is a related, but independent construct to burnout that 
must be assessed separately. As a further example, Cicognani et al. (2009) investigated 
positive and negative aspects of quality of life among emergency service workers and 
likewise found that some variables (e.g., self-efficacy) had different relationships with 
the positive and negative quality of life variables. Cicognani and colleagues further 
asserted that it is important not to simply reduce investigations with emergency services 
into a lack of negative consequences; it is important to also attempt to foster the positive 
outcomes of working within these professions. This view is supported by Frydenberg, 
Care, Freeman and Chan (2009) who also proposed that positive aspects of well-being 
must be assessed as opposed to relying on the lack of negative indicators as a measure 
of well-being. The notion of the importance of considering both realms of the negative 
and positive outcomes is core to salutogenesis, and more specifically the study of well-
being and posttraumatic growth. These theories, constructs and models are discussed in 
the following sections. 
2.3.1 The salutogenic model 
The importance of positive indicators of mental health such as positive affect, 
well-being, and work engagement, without ignoring enduring distress, are primary foci 
of research that is embodied within the salutogenic model. The salutogenic paradigm 
relates to researching the origin of health, whereas the pathogenic paradigm relates to 
25 
 
the origin of ill-health or disease (Almedom & Glandon, 2007). In his seminal work, 
Antonovsky (1979) asserted that the traditional pathogenic paradigm focuses the 
attention of researchers on signs of ill-health, to the neglect of the inevitable signs of 
health that are present even in the most traumatised or troubled groups of people. 
Salutogenesis does not ignore ill-health or distress; it allows for the simultaneous 
experience of both distress and health. Working within the salutogenic model 
articulated by Antonovsky (1979) provides an alternative and potentially more 
beneficial approach by investigating peoples’ experience on a continuum that contains 
both health and ill-health. Investigating variables related to a broad health continuum 
allows research to focus on discovering what it is that makes those who have not 
developed pathology, or those who have developed symptoms and are still able to 
function, from progressing more towards the ill-health end of the continuum 
(Antonovsky, 1988). Furthermore, salutogenesis also prioritises research that will assist 
in helping people to move towards the healthy end of the continuum.   
  A constraint in the movement towards research adopting a salutogenic 
underpinning is that many of the researchers’ who are now investigating resilience and 
related concepts, are trained in only a pathogenic paradigm and hence, work from that 
approach. A practical implication of this is that when such researchers investigate 
resilience or well-being, it tends to be operationalised as a lack of pathology as 
described above (e.g., Akerboom & Maes, 2006; Stetz, Stetz, & Bliese, 2006). 
Therefore, while the movement towards the salutogenic paradigm by researchers who 
do (or have previously) endorsed the pathogenic paradigm can be construed as positive, 
there are conceptual barriers yet to be crossed by some researchers which manifests in 
many ways including a limited operationalisation of constructs.  
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There are a number of core concepts within the salutogenic model explicated by 
Antonovsky (1988) that require discussion; the tension/stress process, generalised 
resistance resources, and sense of coherence. Antonovsky held that there was an 
important distinction between a stressor that created a sense of tension, and stress. He 
asserted that if the tension is adequately resolved, or alternatively if the situation is 
effectively managed, then the individual does not have to move from being in the state 
of tension to experiencing stress. This is particularly relevant for people in the 
emergency services. While they are confronted with a range of situations that cause a 
state of tension, they do not automatically result in stress or some form of pathological 
outcome. If the worker is able to effectively resolve or deal with the situation, it will not 
result in the experience of stress.  
Lindström and Eriksson (2005) state that the salutogenic model is concerned 
with resources which assist with stability or promoting movement towards health. 
Generalised resistance resources are those things that help individuals to move through 
tension, without transforming that tension into stress (Antonovsky, 1990). They can be 
physical, psychosocial, or biological resources (Lindström & Eriksson, 2006). The 
initial generalised resistance resources that were investigated by Antonovsky were 
around socioeconomic status (particularly money), social status, and cultural capital. 
However, a more recent focus has been on psychosocial resources such as social 
support and self-esteem.  
Successful use of generalised resistance resources promotes what Antonovsky 
(1988) termed, a strong sense of coherence. Antonovsky (1990) viewed sense of 
coherence as encompassing how an individual views the world, and of their ability to 
successfully navigate daily challenges. There are three aspects of sense of coherence; 
how comprehensible the individual considers the world, how much the person believes 
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that they can manage their lives, and the extent that the person finds their life to have 
meaning (Antonovsky, 1990). Antonovsky (1988) drew links between sense of 
coherence and self-efficacy, as the foundation of both concepts is in an individual’s 
sense of being able to successfully navigate through their lives. 
Smit and Schabracq (1997) investigated salutogenic constructs in the context of 
organisational problem solving. They found that team based skills that were consistent 
with the sense of coherence were related to better team performance. Although this 
research was based around constructed problems that teams had to solve in artificial 
situations that would not easily translate to the emergency services, the research 
supports the notion that the salutogenic model can be applied in organisations, and 
further that organisations are likely to benefit from results of research embedded within 
the salutogenic model. 
Investigating symptoms of PTSD and psychological distress is not antithetical to 
the salutogenic approach, provided that this is balanced with investigation of the healthy 
end of the continuum. Therefore the overall investigation of mental health in the thesis 
research presented herein includes well-being and posttraumatic growth, as well as 
investigation of psychological distress and symptoms of PTSD to enable a fuller picture 
of the overall health of fire-fighters to be established. 
2.3.2 Well-being 
The emergency services in general have begun striving towards promoting well-
being in their employees. For example, the Queensland Ambulance Service have been 
pioneers in terms of their trained Peer Support Officer program, psycho-education, and 
other initiatives aimed at supporting and promoting the mental health of their officers 
(Scully, 2011). Approaches to supporting the mental health of fire-fighters varies across 
services, however peer support programs and efforts to intervene when individuals are 
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identified as experiencing difficulty are common. With regards to military personnel, 
the Australian Defence Force issued a statement regarding the importance of improving 
the resilience of military personnel (Australian Government, 2009). This statement 
followed similar initiatives in military forces internationally (Creamer & Singh, 2003), 
but again has been somewhat hampered by a lack of understanding of what the term 
resilience means. It could be argued that there is a disconnection between global 
statements made regarding intentions of large organisations, and the ability of those 
organisations to deliver evidence based initiatives consistent with intentions. 
 Campion and Nurse (2007) assert that not only do concepts of resilience and 
well-being change across cultural groups, but they also differ over time. Lexically 
speaking, the word resilience originated as a physics term (Almedom & Glandon, 
2007). The Latin derivative refers to the ability to rebound following stretching; to 
demonstrate elasticity and return to original shape or dimensions. A review by 
Almedom and Glandon (2007) sought to examine resilience literature in the hopes of 
finding a single definition or meaning, while Millear, Liossis, Shochet, Biggs and 
Donald (2008) stress the importance of recognising that resilience as a construct is 
multi-dimensional and refers to both a process and an outcome in mental health 
literature. Resilience, according to Bonanno, Galea, Bucciarelli and Vlahov (2007), is 
distinct from recovery in that resilience infers that the individual did not experience a 
notable increase in symptoms following a traumatic event. While individuals who are 
resilient may experience transient symptoms and distress, they maintain their ability to 
function in daily life. The matter of conceptual clarity is further confused in the research 
context when the term resilience is used interchangeably with terms such as mental 
health and well-being.  
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The difference between the constructs of resilience and well-being lies in the 
fact that resilience refers to both a pre and post state around a difficult circumstance; 
there is no resilience measurable without trying circumstances from which to rebound. 
The concepts of mental health and well-being however do not require the presence of 
such circumstances and do not assume that following such circumstances individuals 
need to return to a former state of functioning. Sumer and Sumer (2007) assert that 
mental health is concerned with the degree to which people inhabit the normal or 
expected ranges of functioning, and is thus a normative term. Consistent with 
salutogenesis, mental health can also be considered to encompass both positive and 
negative indicators of where people are on the health continuum. The term well-being 
has been used, and perhaps mis-used, in many contexts to refer to anything from a lack 
of a particular psychological difficulty to optimal functioning. 
Research that measures the presence of well-being can be broadly divided into 
two perspectives; one that focuses on subjective well-being, and the other focusing on 
psychological well-being. Subjective, or hedonic well-being is primarily concerned with 
happiness and pleasure (Ryan & Deci, 2001). Positive and negative affect, as well as 
satisfaction with life, are measured as part of the hedonic tradition. Hedonic well-being 
is also termed subjective well-being as it is the individual who determines what happy 
or satisfied means for them (Deci & Ryan, 2008). Eudaimonic, or psychological well-
being on the other hand, is based on more objective notions of life goals, perspectives 
and activities (Ryan & Deci, 2001). Ryff and Singer (2008) assert that the central tenant 
of eudaimonic well-being is one of striving to achieve potential. Frustrated with the lack 
of theoretical underpinning of subjective well-being, and of the equation of being happy 
with leading a fulfilling and worthwhile life, Ryff (1989) articulated a model of 
psychological well-being that was situated within the eudaimonic tradition. According 
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to this model, there are six facets of well-being; having a positive view of the self, and 
accepting good and bad qualities (self-acceptance); being capable of concern for others, 
and being able to initiate and maintain positive and reciprocal relationships with others 
(positive relations with others); having the sense of experiencing new things, 
developing and changing as a person (personal growth); that life has meaning and 
purpose (purpose in life); the capacity to exert control and direction over their 
environment to meet needs (environmental mastery); and a resistance to social pressure 
so that a person is not unduly influenced by the expectations of others (autonomy). 
Eudaimonic well-being does not prioritise happiness over fulfilment, however, the 
underlying assumption is humanistic in that happiness will be a natural result of leading 
life in a way that is consistent with potential (Deci & Ryan, 2008). Keyes, Shmotkin 
and Ryff (2002) conducted both exploratory factor analysis and confirmatory factor 
analysis to examine the extent that measures of hedonic well-being and eudaimonic 
well-being were related. Keyes et al. concluded that both types of well-being were 
related, but provided evidence that they are also quite distinct. The measurement of 
well-being, and the investigation of factors that promote well-being, is consistent with a 
salutogenic orientation. 
2.3.3 Posttraumatic Growth 
Posttraumatic growth is another construct that may be consider a marker of 
health on the salutogenic continuum. While PTSD reflects one possible negative 
outcome of trauma, posttraumatic growth is a result of positive adaptation following 
trauma. The concept of posttraumatic growth was articulated by Tedeschi and Calhoun 
(1995), and encompasses positive changes that individuals can report through the 
struggle they engage in following a traumatic experience. One of the foundational 
notions of posttraumatic growth is that people can experience events that are so 
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traumatic that the experience shatters their assumptions about the world, but that the 
cognitive processes that follow can act not only to assist people in reconstructing 
aspects of their world view, but also as a catalyst for growth (Calhoun & Tedeschi, 
2006). There are three domains within which people may report growth; in their 
relationships with others, philosophical changes and self-perceptions. Using factor 
analytic techniques these three domains have been further broken down into changes in 
a person’s appreciation of life, relating to others, new possibilities, spirituality, and 
personal strength (Tedeschi & Calhoun, 2004). Reporting posttraumatic growth does 
not suggest that the experience of negative outcomes such as PTSD may not also exist 
(Calhoun & Tedeschi, 2006). Furthermore, there is evidence to support that 
posttraumatic growth and PTSD are distinct constructs; that growth and distress are not 
on opposite ends of a continuum (Cieslak et al., 2009) and that they may co-exist in 
some people (Calhoun & Tedeschi, 2006).  
The literature reviewed thus far has been concerned with outcome variables; 
specifically with elucidating a rationale, based within salutogenesis, for the 
simultaneous investigation of well-being and psychological distress, as well as 
posttraumatic growth and PTSD as potential outcomes for those who have experienced 
trauma. Further understanding of these factors and, more importantly, the variables that 
predict or mediate variations in these factors, is an important foundational step in being 
able to support the mental health of fire-fighters. This review will now turn to predictors 
and mediators of mental health.  
2.4 Models and multiple variables 
The specific variables which are thought to be most salient in predicting mental 
health in this population will be discussed in more detail further in this review. Many 
studies have investigated several variables simultaneously, and for the sake of clarity, 
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the studies including many variables or more complex designs will be briefly outlined 
here, allowing for discussion of the interactions between variables. The variables that 
have been identified as most salient for fire-fighter mental health will then be discussed 
in detail separately.  
In a German study, Heinrichs et al. (2005) followed a group of recruit fire-
fighters for a period of two years and assessed psychological and physiological 
variables. There were a range of psychological variables and measures included in this 
study, including a screening instrument for PTSD, a measure of general psychological 
symptoms, measures of depression and anxiety, self-efficacy, and the range of 
symptoms of pathology.  The baseline variables which were significantly bivariately 
correlated to PTSD symptoms at two years were included in a regression analysis; self-
efficacy, hostility, psychological morbidity, and obsessive-compulsive symptoms. 
Hostility and self-efficacy were found to be significant predictors explaining 42% of the 
variance in PTSD symptoms (Heinrichs et al., 2005, p. 2279). PTSD symptoms were 
highest in those who had a low level of self-efficacy and a high level of hostility at 
baseline (Heinrichs et al., 2005). The authors then separated the participants into a high 
and low PTSD risk groups based on hostility and self-efficacy scores and found that 
those in the high risk group generally had more psychopathological symptoms. This 
study supports the importance on individual difference variables such as self-efficacy in 
predicting mental health in fire-fighters.  
Brown et al. (2002) investigated the psychological health of fire-fighters in 
Northern Ireland also using the General Health Questionnaire (GHQ; Goldberg & 
Williams, 1988) as the outcome measure of psychological symptoms and critical 
incidents, locus of control, and coping as predictor variables. This study must be 
considered keeping in mind two facts; that the research was conducted in the context of 
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great political unrest in Ireland which had an impact on the daily work of fire-fighters, 
and the rather low reliabilities and adjustments made to the measures used. Both the 
locus of control and coping scales had low Cronbach’s alphas (.60) and were subjected 
to factor analysis that considerably changed the subscales before they were used in 
further analysis. The highest correlation was between avoidance coping and scores on 
the GHQ (r = .52; Brown et al., 2002, p. 165). Brown et al. (2002) separated the 
participants into two groups based on the number of pre-designated traumatic incidents 
that they had reported experiencing and then conducted regression analyses separately 
for each group. In the low trauma group a more external locus of control, lower scores 
on emotion-focused coping and higher scores on avoidance coping were related to 
higher GHQ scores (indicating higher levels of psychological symptoms). Apart from 
avoidance coping, the significant variables were different in the high trauma group. In 
this group, more negative emotions and less task-focused coping were also related to 
higher GHQ scores (Brown et al., 2002). Brown and colleagues further found support 
for the assertion that, when entered into regression analysis together, coping (avoidance 
in particular) mediated the relationship between locus of control and general distress. 
Social support and job stressors were examined in conjunction with burnout, 
PTSD symptoms and general health in a study of fire-fighters conducted by Mitani et al. 
(2006). The outcome variables were significantly bivariately correlated with each other, 
and job stress and social support were significantly correlated with burnout. Burnout 
was also negatively correlated with social support. Using the IES-R (Weiss & Marmar, 
1997) as a measure of PTSD symptoms. The authors separated the groups into those at 
low risk of PTSD (total score < 24) and those at higher risk. Mitani and colleagues 
found that those in the high risk group reported significantly more job stressors, lower 
social support, poorer health and more general distress than those in the low risk group. 
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The authors contend that their results indicate that social support can alleviate distress 
and pathology in fire-fighters (Mitani et al., 2006). An alternative explanation, 
consistent with social support being a salutogenic resource in Antonovsky’s model, is 
that perceptions of the availability of social support helps people to remain healthy in 
the face of challenges, and not succumb to pathology.  
Social support was also a variable of interest for Stetz et al. (2006). In a military 
sample Stetz and colleagues investigated social support and self-efficacy as moderators 
of the relationship between organizational constraints and well-being. Well-being in this 
study was operationalised as a lack of pathology, and the research focused on 
organisational constraints as a variable which accounts for well-being in emergency 
service personnel rather than trauma exposure. Pertinent to the research presented in this 
thesis, the relationships between organisational constraints and pathology were 
moderated by social support and self-efficacy (Stetz et al., 2006).  
Self-efficacy was also investigated by Cicognani et al. (2009) as it related to 
both positive and negative outcomes of emergency services work. In a large sample (N 
= 764) of combined emergency services workers, Cicognani et al. investigated coping, 
self-efficacy, collective efficacy and sense of community in relation to quality of life as 
measured by compassion satisfaction, burnout and compassion fatigue. They found that 
the relationship among the coping strategies was not consistent across the three domains 
of quality of life. Distraction and self-criticism were significantly positively related to 
negative quality of life domains. Venting was related to both positive and negative 
domains while active coping was more strongly related to compassion satisfaction, and 
more weakly related to the negative domains. The differential results support the earlier 
assertion that it is important to distinguish between, and measure, positive and negative 
outcomes as there appear to be different variables involved in predicting different 
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outcomes. Further supporting this assertion, compassion satisfaction was weakly 
correlated with sense of community and collective efficacy and more strongly correlated 
with self-efficacy (Cicognani et al., 2009). Overall self-efficacy was found to predict 
compassion satisfaction most strongly.  
What becomes apparent from reviewing these studies is that while there are core 
variables which have been shown to be important in mental health or ill-health in 
emergency service workers (e.g., self-efficacy, social support and coping), many of the 
variables interact with each other and have differential results depending on how many 
variables are included in a study and the complexity of the design. The core variables in 
the current study, that have been gleaned from previous research and assessed to be 
most salient in determining well-being in emergency service personnel and fire-fighters 
more specifically, will now be examined individually in more detail.  The variables 
have been separated into organisational predictors (trauma and critical incidents, 
operational and organisational stress) and mediators or covariates (social support, 
organisational belongingness, self-efficacy and coping). 
2.5 Occupational predictors 
2.5.1 Trauma versus critical incidents 
A key point of difference between research within the emergency services and 
general psychological research is what is considered to be traumatic. A term more 
commonly used within the emergency services is critical incidents. While some 
researchers have used these terms interchangeably, they are actually quite distinct. The 
most reliable definition of trauma comes from the Diagnostic and Statistical Manual of 
Mental Disorders - fourth edition- text revision (DSM-IV-TR, American Psychiatric 
Association [APA], 2000). According to the APA the definition of a traumatic event is 
one where an individual was confronted with death, serious injury, threat of death or a 
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threat to the physical integrity of themselves or someone else. The definition also 
stipulates that the person must have responded to this event with intense fear, horror or 
helplessness. This definition allows consistency in determining if a trauma has occurred, 
particularly for a subsequent diagnosis of PTSD. However, there is no single agreed 
upon definition of a critical incident. According to Bacharach, Bamberger and Doveh 
(2008), a critical incident is an event that includes danger to an individual or another 
person, is unusual enough to tax the individual’s coping resources and is experienced as 
overwhelming. Harris, Baloglu and Stacks (2002) however discuss critical incidents as 
involving dealing with multiple events in a short time, exposure to personal loss or 
injury, when missions fail or when there is contact with ill or deceased children. The 
difference between the two approaches to classifying the difficult work experiences of 
emergency service workers appears to be in a definition trying to classify critical 
incidents according to the individuals’ reaction, or according to the characteristics of the 
event within a work context. 
In seeking to clarify what is considered to be a critical incident, Halpern and 
colleagues (2009) conducted a qualitative study with ambulance officers. Critical 
incidents were those which evoked a strong emotional response in the officer, often 
anger or sadness that persisted for an uncomfortable period of time. There were 71 
events described as critical by participants. Of them most included patient death (62), 
ambulance personnel being threatened, cases that were gruesome, or poignant (Halpern 
et al., 2009). Halpern et al. state that poignancy (personal relevance) was also a factor in 
most patient death cases. Examples of poignancy were where the case included 
children, the patient resembled a loved one, when the officer developed a connection 
with the patient, and what were considered to be senseless deaths. Haslam and Mallon 
(2003) also found that attending to incidents including children were found to be 
37 
 
considered critical incidents for fire-fighters. Other than the poignancy factor, death of 
patients became critical incidents because the strong feelings they evoked included a 
failure to help which the officers found very difficult to deal with (Halpern et al., 2009; 
Haslam & Mallon, 2003). 
The difference in how trauma or exposure to critical incident are assessed has a 
direct effect on the research in this area. Many authors have chosen to give a list of 
events and ask participants to indicate how many of them they had experienced, using 
this as a measure of trauma (e.g., Prati & Pietrantoni, 2010a). Alternatively, researchers 
choose one event (such as a fatality; Chamberlin & Green, 2010; or World Trade Centre 
disaster, Berninger et al., 2010) and assume that the event was experienced as traumatic 
by the participants. Both of these approaches however ignore the subjective experience 
of trauma. For people who are commonly confronted with human tragedies, the 
perception of what is traumatic is quite likely to be different to that of someone not used 
to dealing with such things. 
Consistent with previous trauma research, King, King, Bolton, Knight and Vogt 
(2008) found that the most salient risk factor for poor mental health outcomes in the 
military was the subjective report of perceived threat (even more so than the more 
objective factors of combat experiences or aftermath of battle factors). Also examining 
a military sample, Declercq, Meganck, Deheegher and Van Hoorde (2011) found that 
subjective responses consistent with trauma were predictive of PTSD symptoms, but 
that the number of critical incidents that participants reported was not. Supporting the 
notion that simple frequency of critical incident exposure is not a meaningful predictor 
of post-trauma outcomes, a study by Beaton, Murphy, Johnson, Pike and Corneil (1999) 
that used objective records of incident frequency failed to find a significant association 
between frequency of incidents and PTSD symptoms in a sample of fire-fighters. 
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Whereas a study by Bennett et al. (2005) with ambulance officers found conflicting 
results in that they did find that the reported frequency of incidents was related to PTSD 
symptoms, while the stress associated with these incidents was not. The study utilised a 
measure of potentially traumatic events that had been compiled through consultation 
with ambulance officers and included events such as handling dead bodies and 
attending incidents involving children. The questionnaire used was an adaptation of the 
Ambulance Work Stressors Questionnaire (Clohessy & Ehlers, 1999) and asked 
participants to indicate frequency of exposure to specific event types from not at all to 
extremely frequently. It is possible that incidents that were subjectively more stressful to 
participants held more salience in memory and were therefore rated as more frequently 
occurring than those with less emotional salience. Furthermore, frequency of incidents 
in this study was not predictive of PTSD caseness. Wagner et al. (2010) add that while 
the APA criteria for PTSD is related to a single, overwhelming event, for emergency 
services it might be more pertinent to consider an accumulation of events as relevant to 
post-trauma outcomes.  
2.5.2 Operational and Organisational hassles  
The occupational aspects of emergency service workers can be broadly 
separated into operational and organisational elements. The studies that have 
investigated the effects of critical incident or trauma exposure are focused on the 
operational tasks of being a fire-fighter. The operational tasks of being a fire-fighter that 
may cause stress are fairly self-evident, but include attending car accidents, fighting 
fires, performing rescues, and by the fatigue and injuries that may result from 
operational tasks (Barnes, 2000). However, there are a growing number of studies that 
have also investigated the effects of the organisational tasks and stressors involved in 
being a fire-fighter. Such organisational stressors may include inadequate resources, 
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bureaucracy, and conflicts with managers or supervisors. The first researchers to begin 
to investigate the impact of organisational elements of emergency service work were 
Hart and Wearing (1995). Their research with police officers found that the perception 
of daily work hassles was influenced more by organisational experiences than by 
operational experiences. The importance of organisational factors was also supported in 
a qualitative study by Haslam and Mallon (2003) who found that when a group of fire-
fighters were asked about the difficult aspects of their job, organisational hassles were 
commonly mentioned.  
Research has also directly compared the effects of operational and 
organisational stressors. For example, Huddleston, Paton, and Stephens (2006) 
conducted regression analyses with police officers, and found that the beta weights were 
weaker for operational factors, than organisational factors in predicting symptoms of 
PTSD (β = .16 and β = .23 respectively, p. 173). The UK study conducted by Bennett et 
al. (2005) mentioned previously, investigated the relative impact of organisational and 
critical incident factors on distress in ambulance personnel. The highest bivariate 
correlations were between organisational stressors and both posttraumatic stress 
symptoms and critical incident stressors (r = .57 and r = .56 respectively, p. 220). 
Critical incident stress was less strongly related to posttraumatic stress symptoms than 
organisational stressors (r = .36). Bennett and colleagues also found that 48% of the 
variance in posttraumatic stress symptoms was accounted for by a combination of 
organisational factors, frequency of critical incidents, length of service within the 
ambulance, and dissociation at the time of the traumatic event (Bennett et al., 2005, p. 
220). Further supporting the stronger influence of organisational factors, when entered 
into a logistic regression, the only significant predictor of PTSD caseness was 
organisational stress. Similarly, Brough (2005) found that organisational hassles were 
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related to work-family conflict, and negatively related with job satisfaction and work 
well-being. While operational hassles (i.e., critical incidents) were also correlated with 
the variables, the relationships were much weaker.  
The influence of occupational factors were investigated in relation to the 
experience of depression in a sample of Japanese fire-fighters (Saijo et al., 2007). 
Consistent with the research regarding PTSD, the researchers found that the strongest 
correlations with depression were with organisational factors; a high variation in 
workload, conflict within the workplace, and high role conflict. The most notable aspect 
of these results is that the organisational variables were by far the strongest correlates 
with depressive symptoms when compared to variables such as self-esteem or 
operational tasks such as the number of times fire-fighters were called out to attend 
incidents.  
In Brough’s (2004) study comparing police, fire and ambulance officers in New 
Zealand, some interesting findings with regards to organisational factors and mental 
health emerged. The outcomes of interest in this study were psychological strain, job 
satisfaction and posttraumatic stress symptoms. While operational hassles were directly 
predictive of psychological strain, job satisfaction was more strongly related to 
organisational hassles. This result suggests that operational and organisational tasks 
may not have consistent relationships with measures of health and ill-health. 
The research reviewed here supports that operational tasks and stressors are 
related to mental health in emergency service workers. However, there is also evidence 
that organisational factors are not only also related to mental health, but that they are 
stronger predictors in most instances. The review now moves to variables that are likely 
to mediate the relationship between operational and organisational factors and mental 
health. 
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2.6 Individual mediators/covariates 
2.6.1 Social support 
Social support is one of the most researched variables in psychosocial research. 
However, in spite of this plethora of research, there is no unanimous view regarding the 
importance of social support with regards to mental health. Studies have investigated 
the relationship between social support and different types of well-being and with 
depression; potential threshold effects of social support; the different effects of the 
origin of the support received; and the influence of social support on post-trauma 
outcomes.  
Social support has been studied in terms of subjective well-being with 
emergency service workers. For example, in a large sample of rescue workers (N = 
586), Prati and Pietrantoni (2010a) sought to disentangle relationships between 
perceived and received social support and quality of life. They found that received 
social support was significantly bivariately related to compassion satisfaction, although 
weakly (r = .18; Prati & Pietrantoni, 2010, p. 908). Further analysis using structural 
equation modelling revealed that the relationship between received social support and 
quality of life indicators was mediated by perceived social support. Perhaps the most 
interesting finding of this study was that those with higher reports of critical incident 
exposure had lower reports of received social support, but not perceived social support. 
So while the actual received support was reduced, this did not compromise the general 
feeling that support was available, which was most directly related to quality of life 
indicators. A conclusion made by Prati and Pietrantoni was that social support 
constitutes a resilience factor; that it buffers emergency workers against poor quality of 
life following exposure to critical incidents. The results of the study by Prati and 
Pietrantoni suggest that it is appropriate to measure perceived social support and 
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thereby capture general perceptions of the availability of social support, as opposed to 
trying to quantify the amount of support received. The relationship between social 
support and eudaimonic well-being has not been investigated with fire-fighters; 
however it has been investigated in a sample of breast cancer survivors. A study by 
Dukes Holland and Holahan (2003) found that perceived social support was positively 
related to eudaimonic well-being. Furthermore, a recent study with 60 emergency 
medical dispatchers found that social support was a significant predictor of increases in 
psychological well-being (Shakespeare-Finch, Rees, & Armstrong, 2013).  
The interaction between social support and organisational factors and depression 
was investigated in a general population study in China. Chen et al. (2009) found that 
subjective informal social support was directly associated with a reduction in depressive 
symptoms. Further analysis revealed that objective social support was a moderator 
between job stressors and depression. Whealin et al. (2008) state that individuals with 
stronger support networks are able to muster more resources when facing difficulties. In 
this way, effective social support can buffer an individual against stressful 
circumstances while inadequate social support can exacerbate difficulties (Stetz et al., 
2006).  
The potential threshold effect of social support on stress in fire-fighters was 
investigated by Varvel et al. (2007). Varvel et al. were interested in assessing if there 
was a level of social support at which an increase was no longer associated with an 
increase in well-being (operationalised as a reduction in stress), as well as investigating 
sources of support (i.e., peer and supervisors). In order to determine if social support 
had a differential relationship with stress depending on if there were high or low levels 
of support, Varvel et al. separated the sample into those above and below the median on 
peer social support. Results indicated that the correlation between perceived peer 
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support and stress was much higher (r = -.37, p. 463) in those who were below the 
median when compared to those above the median (r = .01, p. 463). This pattern was 
observed with regards to supervisor support also (r = -.22 below, r = .04 above, p. 463). 
The median level of support in this sample however was 3.25 on a 4 point scale, 
indicating that the perception of support was generally high in this group. The results of 
the study indicate that the aspects of social support which are associated with a 
reduction in stress included the perception that tangible assistance was available to an 
individual, that the person felt as though they were part of a group and that their skills 
and abilities were recognised, in this instance by their supervisor. In addition to this, the 
authors found that there was an effect of supervisor support on stress above and beyond 
that accounted for by peer support, which is not to suggest that peer support does not 
have an important role in predicting stress. 
 Akerboom and Maes (2006) also found a differential effect of peer or 
supervisor support on outcomes in a sample of health care workers. While both sources 
were bivariately related to job satisfaction, when entered into a regression analysis the 
authors found that job satisfaction was predicted by support from co-workers while 
psychological distress was predicted by support (or lack of support) from supervisors. 
This extends the findings of Varvel et al. in that both studies found that supervisor 
support was more influential on distress, with Akerboom and Maes contributing that 
when investigating the positive outcome of job satisfaction, peer support was more 
influential. In contrast, when investigating the relative influence of support from 
different sources, Regehr et al. (2000) found that the support from spouse, family and 
friends, exerted a stronger influence on PTSD symptoms than support from the union or 
employer.   
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Social support has been investigated in relation to post-trauma outcomes in 
particular populations (e.g., disaster survivors), as well as specifically with fire-fighters. 
While most studies that examine social support following trauma in general populations 
measure PTSD symptoms, an increasing number of studies are investigating 
posttraumatic growth. To date, no published studies have investigated social support 
and posttraumatic growth in emergency service workers. However, the potential 
relationship between posttraumatic growth and social support has been investigated in 
other samples and found inconsistent results. As an example, Cieslak et al. (2009) found 
that social support was not related to posttraumatic growth in a sample of Hurricane 
Katrina survivors, while social support was found to predict posttraumatic growth in a 
sample of patients with cancer (Tanrıverd, Savaş, & Can, 2012).  
Many more studies have examined the relationship between social support and 
PTSD. For example, in a sample of 142 fire-fighters, Meyer et al. (2012) found that 
lower perceived social support was related to higher levels of PTSD symptoms. 
Similarly, Mitani, Fujita, Nakata and Shirakawa (2006) separated their sample into high 
and low risk of PTSD using an IES-R cut-off score of 25 and found that those in the 
high risk group had significantly lower social support than those in the low risk group. 
In contrast, Yuan et al. (2011) concluded that there was no significant relationship 
between social support and PTSD in police officers. This conclusion merits some 
qualification. The authors included only those variables that demonstrated significant 
bivariate correlations with PTSD, with significance values adjusted to account for 
multiple comparisons, in a regression analysis. Therefore, while the correlation between 
social support and PTSD was significant at p < .05 (Yuan et al., 2011, p. 48), when 
controlling for multiple comparisons social support was no longer significant and hence, 
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not included in the regression model, and this was the basis for the conclusion that it 
was not a significant predictor.  
Hoyt et al. (2010) investigated the role of emotional disclosure as an aspect of 
social support which might modify the risk of PTSD in a sample including military 
personnel and emergency responders. The proposed model was largely supported using 
path analysis with a significant path between social support and PTSD which then 
became non-significant when disclosure was added as a mediator. Specifically 
disclosure of positive emotions was associated with a reduction in PTSD whereas 
disclosure of negative emotions was related to greater PTSD symptoms, although the 
path from negative emotions to PTSD was not significant. The reciprocity of the 
relationship between PTSD and social support was also confirmed with a significant 
path from PTSD to social support (Hoyt et al., 2010). The effect of social support was 
also examined in a random sample of the New York City population following the 
World Trade Centre disaster (Bonanno et al., 2007). Bonanno and colleagues were 
primarily interested in determining which variables were related to resilience in the 
general population following the disaster. Resilience in this study was defined as 
reporting zero or one symptom of PTSD. The authors found that those reporting less 
social support were also less likely to be resilient (Bonanno et al., 2007). 
In order to attempt to clarify some of the differences that have been found 
regarding predictors of PTSD, Brewin, Andrews and Valentine (2000) conducted a 
meta-analysis  which included 77 articles. This meta-analysis was comprehensive, 
particularly in accounting for the effects of sampling from different populations (e.g., 
military versus civilian samples). Some variables such as education and previous trauma 
predicted PTSD only in particular samples (e.g., military or civilian), while others 
varied in strength depending on the population (e.g., childhood abuse). The variables 
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that were consistently the strongest predictors across all populations were trauma 
severity, social support and life stress following trauma exposure (Brewin et al., 2000). 
Pre-trauma variables such as age, psychiatric history, and intellectual disadvantage had 
a much weaker and less consistent effect on PTSD. 
Much of this research has investigated the direct relationship between social 
support and various aspects of mental health. Even considering the discrepancies in 
results, it appears that social support is a variable that may be related to various aspects 
of mental health in fire-fighters. One avenue of research is to investigate whether other 
factors (e.g., organisational and operational factors) influence social support, thereby 
making social support more appropriately included as a mediator of the relationship 
between other contextual variables and mental health. 
2.6.2 Organisational belongingness 
Similar to social support, organisational belongingness is an interpersonal 
variable, but one that is anchored in the organisation. The terms connectedness and 
belongingness have been used interchangeably to refer to the extent that an individual 
feels appreciated, respected and important to the organisation (Cockshaw & Shochet, 
2010a; Lewig, Xanthopoulou, Bakker, Dollard, & Metzer, 2007). Baumeister and Leary 
(1995) contend that the need to belong can be regarded as a fundamental human 
motivator. They situate belongingness at both ends of the salutogenic continuum; 
stating that people will thrive only so long as they have a strong sense of belongingness, 
and that a lack of belongingness will result in pathology. Baumeister and Leary discuss 
belongingness in a general sense, and assert that there are many contexts within which 
belongingness needs can be met. Organisational belongingness then is one specific 
context that may be particularly important for fire-fighters. As yet, there have been 
relatively few investigations of organisational belongingness, and none have been 
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published with emergency service populations. However, links can be drawn with 
research that has been conducted in the general population, as well as with concepts that 
are related to belongingness drawn from studies with emergency services.   
Cockshaw and Shochet (2010a) investigated the relationship between 
belongingness in the workplace and depression. The researchers contended that, as the 
workplace is where most individuals perform their main role outside of the family 
context and include almost daily interactions with significant others, the workplace 
constitutes a primary interest in terms of a sense of belonging (Cockshaw & Shochet, 
2010a). The study was based in the premise that, as depression has been linked with 
notions of feeling accepted and supported by others, there should be a relationship 
between levels of belongingness within the workplace and symptoms of depression. 
Both anxiety and depressive symptoms were found to significantly correlate with 
workplace belongingness, although depression was more strongly related (depression r 
= .54, anxiety r = .39; Cockshaw & Shochet, 2010, p. 287). A multiple regression 
analysis was conducted including affective commitment (positive appraisal of the 
workplace) and belongingness as predictors of symptoms of depression. Cockshaw and 
Shochet found support for the relationship between affective commitment and 
depressive symptoms being mediated by belongingness. Organisational belongingness 
was a stronger predictor of symptoms of depression above and beyond how positively 
the individual viewed their workplace (Cockshaw & Shochet, 2010a). 
Research with social connectedness, a related concept to organisational 
belongingness demonstrates the role of interpersonal variables in mediating the 
relationship between stable personal factors and well-being. Social connectedness is 
belongingness in a general social sense rather than being anchored to an organisation. 
Lee, Dean and Jung (2008) assert that social connectedness is part of what they term the 
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self-system which includes cognitive appraisals, attributions, and self-regulation. In 
their study they found that social connectedness fully mediated the relationship between 
extraversion and well-being in an undergraduate sample and partially mediated the same 
relationship in a lesbian and gay sample (Lee et al., 2008). Therefore it was the sense of 
connection to others and social comfortableness which was more directly related to 
well-being in this study than extraversion. The results of this study support that 
belongingness may be a more proximal influence on well-being, and one that mediates 
relationships between more stable factors and mental health outcomes. 
Work engagement is a similar concept to belongingness, and one which has been 
investigated in an emergency services population. Bakker and colleagues (2008) assert 
that work engagement is a motivation based construct and reflects the view that engaged 
employees have higher levels of well-being and energy and are more likely to view 
difficulties at work as challenging as opposed to stressful. The authors contend that 
work engagement is not simply the opposite of burnout, but is instead a related but 
distinct concept. Work engagement is thought to be correlated with work resources as 
well as personal resources such as optimism and self-esteem, and may mediate the 
relationship between these resources and outcomes such as experiencing positive affect 
and greater psychological health. Lewig et al. (2007) found that, in volunteer rural 
ambulance officers, a sense of connection to the organisation mediated the relationship 
between job resources and intention to continue being a volunteer.  
Beyond research with constructs related to organisational belongingness, support 
for the idea that organisational belongingness may be particularly important for fire-
fighters can be drawn from the nature of the fire service. The importance of team work 
and team coherence has been stressed in the fire service, consistent with the necessity of 
relying on the rest of the ‘crew’ when entering dangerous situations (e.g., Wells, 2012). 
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The importance of the team environment is further supported by research examining 
social support and emergency services which has found that peer and/or supervisor 
support is particularly influential on post-trauma outcomes (e.g., Varvel et al., 2007).  
When taken together, the reviewed literature supports that organisational 
belongingness is likely to be related to decreases in anxiety and depression, and 
increases in well-being. The evidence also suggests that organisational belongingness 
may mediate between more stable factors and mental health. Organisational 
belongingness has not been investigated with post-trauma outcomes, either 
posttraumatic growth or PTSD, although having a strong sense of community was found 
to be significantly related to compassion satisfaction in a group of emergency workers 
(Cicognani et al., 2009). 
2.6.3 Self efficacy 
Self-efficacy has been investigated as an individual difference variable which 
influences mental health, with particular focus on post-trauma responses, in the general 
population and in the emergency services. There are a number of proposals of the 
mechanisms though with self-efficacy is related to mental health. Whealin et al. (2008) 
assert that self-efficacy is a personal factor which influences coping through the 
individuals understanding of their ability to handle difficult events. They furthermore 
state that higher levels of self-efficacy increase beliefs about the controllability of 
difficult situations, which then is related to decreases in PTSD symptoms following 
trauma. Karademas (2007) adds that self-efficacy assists people to problem solve in the 
face of difficult circumstances. Similarly, Antonovsky (1988) related his concept of the 
sense of coherence to self-efficacy, suggesting that the degree to which people feel as 
though their lives are within their control and manageable is a resource that can be used 
to promote health.  
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Research has supported self-efficacy as being related to mental health outcomes. 
As previously mentioned, Heinrichs et al. (2005) found that baseline self-efficacy was 
one of only two variables that predicted PTSD scores two years later in their study with 
recruit fire-fighters. Heinrichs et al. also found that if individuals had a high level of 
self-efficacy at baseline, then they did not show significant increases in symptoms of 
psychological distress over the period of study. They asserted that low self-efficacy 
constitutes an underlying vulnerability mechanism for the development of PTSD. 
Regehr, Hill, Knott and Sault (2003) were interested in investigating  differences 
in depression and posttraumatic stress symptoms among recruits and experienced fire-
fighters. They proposed that social support and self efficacy should be different between 
the groups as a result of the experienced fire-fighters’ struggle with the difficult aspects 
of their work. Contrary to expectations, depression and trauma symptoms were higher 
in the experienced fire-fighter group. This was compounded by lower levels of self-
efficacy in the experienced group. Regehr et al. were not able to ascertain if levels of 
self-efficacy had decreased in the experienced group, possibly due to unsuccessfully 
traversing the difficult aspects of the job, or if the levels were actually inflated in 
recruits because they were more highly educated.  
Paton (2006) asserts that self-efficacy is a consistent predictor of posttraumatic 
growth but Paton’s assertion was not based on research with emergency service workers 
as self-efficacy and posttraumatic growth have not been investigated with emergency 
service workers. However, in a sample of people who had been through Hurricane 
Katrina and who were living with HIV, Cieslak et al. (2009) found that coping self-
efficacy was related to increases in reports of posttraumatic growth.  
Bacharach et al. (2008) conclude their investigation into self-efficacy by stating 
that one of the consequences of limited resources within an organisation is that it 
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impacts on the workers sense of self-efficacy and ability to control situations. 
Organisational factors may therefore be related to self-efficacy. It also seems likely that 
the strongest effect on well-being of self-efficacy may be through its effects on other 
variables, such as social support and coping. 
2.6.4 Coping 
There is a plethora of research investigating the role of coping, including with 
regards to post-trauma outcomes. This research has generally focused on the negative 
outcomes of trauma or difficult experiences, with few studies being conducted 
specifically with fire-fighters. One study of fire-fighters was conducted in Australia by 
Chamberlin and Green (2010). Aspects of this study have already been described in 
terms of the rates of mental health difficulties that were reported by the three groups in 
the study; recruits, on-shift fire-fighters and a group who had recently attended a fatality 
(classified as ‘after trauma’). The authors used the Brief COPE (Carver, 1997) to assess 
the coping strategies reported by the three groups. The three coping strategies which 
were reported equally among all groups were use of humour, venting, and acceptance. 
Acceptance was the most frequently reported coping strategy. However, there were 
differences in the other coping strategies (active coping, planning, positive reframing, 
emotional support, instrumental support, self-distraction and self blame). The mean use 
of each of these strategies was higher in the recruits (Chamberlin & Green, 2010). The 
mean levels of strategy use were generally more similar between the on-shift and after 
trauma groups, which could be expected based on the negligible difference between the 
experiences faced by both groups. It is interesting that the recruits reported significantly 
higher use across so many different strategies; one possible interpretation could be that 
the recruits endorsed a more varied repertoire of strategies than the more established 
fire-fighters due to expectancies around what strategies they would employ. Results are 
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consistent with research conducted with new ambulance recruits in Australia 
(Shakespeare-Finch, 2003). In this research, although new recruits initially reported 
more use of coping strategies, after only 18 months of service the recruits expectations 
of how they would cope with emergency service work was consistent with those 
reported by officers with many years (M = 11 years) of experience. Shakespeare-Finch 
postulated that the expectations of how a recruit may cope with emergency work 
demands were inflated in this early career stage as a protective mechanism for what 
they thought may lie ahead.  
Chamberlin and Green (2010) reported that 47% of the variance in symptoms of 
PTSD was accounted for when just coping strategies were entered into the equation (p. 
555). Within this analysis, the strategies significantly related to posttraumatic stress 
symptoms were instrumental and emotional support, self-distraction, acceptance and 
venting. Given that acceptance was the most highly endorsed coping strategy across all 
groups, the result indicating that more use of acceptance was related to more symptoms 
is concerning. However, it is possible that there is an alternate explanation; that when 
symptoms of posttraumatic stress increase, so does the use of acceptance in dealing with 
a perceived threat to mental health.  
Less research has investigated the impact of coping on well-being. Cicognani et 
al. (2009) investigated coping efforts in relation to both positive (compassion 
satisfaction) and negative (compassion fatigue and burnout) aspects of quality of life in 
emergency service workers. Also using the Brief COPE (Carver, 1997), the authors 
found that the strongest correlation was between burnout and self-criticism (r = .38, 
Cicognani et al., 2009, pg 459). While the other significant correlations were relatively 
weak (< .3), compassion satisfaction was significantly correlated with active coping and 
support/venting. Furthermore, compassion fatigue and burnout were also positively 
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correlated with support/venting, and distraction. The results of this study again highlight 
the different findings when investigating both positive and negative indicators of mental 
health. In investigating the differences between Malaysian and UK fire-fighters, Malek 
et al. (2010) examined job satisfaction, sources of occupational stress, and coping. The 
authors used regression analysis to estimate moderation with sources of stress and 
coping as predictors and pathology and job satisfaction as outcomes. The results in the 
Malaysian group were similar to the results of a study by Brown et al. (2002), in that 
they found that coping moderated the relationship between sources of stress and 
pathology. This finding was not replicated in the UK sample. 
Frydenberg et al. (2009) caution that it would be problematic to conclude that 
individual coping strategies were either inherently good or bad as it depends on the 
context of the situation as well as the frequency of use. Avoidance for example, is 
commonly correlated with negative outcomes (e.g., Whealin et al., 2008), although 
when used judiciously can assist a person in gaining needed distance from a difficulty 
before engaging more constructive strategies. The problem becomes apparent when a 
strategy is inappropriately used or maintained in the face of continued difficulty.  
In contrast to much of the literature which investigates coping with regards to 
reducing distress following difficulty, Greenglass and Fiksenbaum (2009) were 
interested in the positive functions of coping, specifically in proactive coping. 
According to Greenglass and Fiksenbaum, proactive coping includes the active coping 
efforts that people engage in before difficulties occur, and are aimed at improving mood 
and well-being. One of the main functions of proactive coping is to collect resources 
which can be activated when faced with difficulty. As such, it is also strongly related to 
social skills, which led Greenglass and Fiksenbaum to assert that social support should 
be considered as a coping strategy. They conducted three separate studies with different 
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samples (undergraduate, rehabilitation patients, and employees) with the aim of 
investigating proactive coping, social support and well-being. The results of each study 
cannot be directly compared as the authors used quite different measures in each 
sample. Within the employee and undergraduate studies, the largest correlation was 
between positive affect and proactive coping (employee r = .45; undergraduate r = .64, 
Fiksenbaum & Greenglass, 2009, p. 33). Proactive coping was also moderately 
correlated with beliefs about being able to get on with their life (r = .43). Social support 
was significantly correlated with proactive coping in all three studies (employees r = 
.26; rehabilitation patients r = .21; undergraduates r = .34, Fiksenbaum & Greenglass, 
2009, p. 33). The authors contend that their results support the move to consider the 
positive functions of coping, as opposed to simply reducing distress.  
Shakespeare-Finch, Smith and Obst (2002) examined coping in emergency 
services in terms of the effect of coping on various domains of family functioning. 
Using a sample of ambulance workers as well as a matched comparison group where 
exposure to potential trauma was not inherent in the work-role, Shakespeare-Finch et al. 
examined parenting styles, conflict and intimacy as aspects of family functioning. They 
found that there were no differences between groups in levels of family functioning but 
that the coping variables of interest were correlated with different aspects of family 
functioning in the different groups. All three family functioning indicators correlated 
significantly with social support and rational/cognitive strategies within the ambulance 
group, intimacy also individually correlated with self-care. In the control group 
however, the three indicators of family functioning were only related to social support, 
suggesting a broader repertoire of coping strategies and resources in the ambulance 
group.   
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It is clear that there are as many different ways to view coping as there are 
published studies on the subject. What is also clear is that coping efforts among 
emergency service personnel appear to be distinct from those in the general public and 
different strategies also appear to be differentially related to outcomes, whether they be 
in terms of family functioning, psychological distress, or positive outcomes such as 
compassion satisfaction.  
2.7 Summary of variables not included in this study 
It is not possible to include all variables which have been found to be related to 
mental health in fire-fighters in the currently proposed research. The previously 
discussed variables are those which have been most consistently or robustly found to be 
relevant to fire-fighter or other emergency services personnel. The variables that 
previous research suggests are not considered salient enough to be included, but which 
have been the subject of research within this area, will briefly be described here. They 
are cognitive appraisals and dimensions of personality.  
2.7.1 Cognitive appraisals and assumptions 
Cognitive variables such as appraisals and assumptions have also been 
investigated within the fire-fighter community. Bryant and Guthrie (2007) investigated 
the effects of negative appraisals in recruit fire-fighters and assessed for PTSD 
symptoms four years into working as a fire-fighter. They proposed that negative 
appraisals about the world, the self, or blame, would predispose fire-fighters towards 
developing PTSD. The assumption of this study was that the fire-fighters would be 
exposed to trauma through their work during the four years. Only 6 out of the 52 fire-
fighters in this study met criteria for PTSD, and only negative appraisals about the self 
significantly differentiated those with and without PTSD accounting for 20% of the 
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variance when entered into a regression analysis (Bryant & Guthrie, 2007, p. 814). 
None of the negative appraisals significantly predicted scores on depression.  
Murphy, Johnson and Beaton (2004) similarly were interested in cognitive 
appraisals, but examined changes in cognitive appraisals in a group of fire-fighters 
before and after exposure to the World Trade Centre disaster. The appraisals in 
particular that were examined were related to perceptions of control, vulnerability, 
competence and support. Rather than assessing those who attended to the World Trade 
Centre disaster, the authors were interested in the effect of vicariously being exposed to 
the trauma through television and through hearing about it from other people. 
Unfortunately the researchers failed to measure the extent of the vicarious exposure, 
apparently assuming that the whole sample was equally exposed. The job concern 
related appraisal from 6 months prior to the World Trade Centre disaster which was 
related to scores on the IES (Zilberg et al., 1982) one week following the disaster, was 
exposure to increased personal risk due to job, where those who had more concerns 
about their personal risk from being a fire-fighter also generally reported higher levels 
of posttraumatic stress (r = .51, Murphy et al., 2004, p. 279). However, most other 
job/threat related appraisals were also positively related to IES scores, albeit more 
weakly. There were some limitations to this study in terms of the description of 
measures used, but it does support the assertion from Bryant and Guthrie that cognitive 
appraisals measured before trauma exposure are longitudinally related to the 
development of post-trauma outcomes. 
2.7.2 Personality  
There is much research that has investigated the relationship between 
personality and mental health outcomes; an exhaustive discussion is beyond the scope 
of this review. This section gives examples of research to demonstrate why personality 
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is not included in the thesis research. The personality trait of neuroticism and its 
relationship with post-trauma outcomes has been the focus of much research. In the 
study by Brough (2005), neuroticism was found to be a predictor of well-being (lack of 
pathology in this instance), although Brough contends that neuroticism may serve to 
inflate reports of psychological stress through an overall negativity bias. Wagner (2010) 
found that neuroticism was related to reports of posttraumatic stress in fire-fighters, but 
not in a matched control group. The study into the specific and common predictors of 
well-being that was described earlier found that neuroticism was a specific predictor of 
negative well-being, but not of positive well-being (Karademas, 2007). Similarly, when 
investigating temporal stability in well-being, Gadermann and Zumbo (2007) report that 
neuroticism was not related to how much individual reports of well-being varied. 
Bardeen and Read (2010) suggest that that extroversion may be related to the 
experience of more positive emotions where as neuroticism may predispose individuals 
toward negative emotions.  
Folkman and Moskowitz (2000) further state that the effect of personality traits 
is likely to be on coping efforts following difficult situations.  Similarly, Brown et al. 
(2002) argued that while personality factors can predict general psychological distress, 
when faced with trauma or difficult circumstances, personality factors become 
secondary to factors surrounding the actual incident such as an individual’s emotional 
reaction. This was supported by Shakespeare-Finch, Gow and Smith (2005) who found 
that personality dimensions comprising the Five–factor model of personality were 
related, albeit weakly, to posttraumatic growth but that the relationship was completely 
mediated by coping strategies and resources. 
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2.8 Opportunities for more comprehensive research designs 
There are common reasons cited for more complex designs. The first reason 
given for is that research is still lacking knowledge about key variables in predicting 
well-being, partially because there is still lack of agreement on the definition of 
important variables, such as resilience (Whealin et al., 2008). There are a number of 
studies which have begun to use more complicated research designs such as structural 
equation modelling and path analysis. Such analyses are able to account for the effect of 
variables concurrently and assess the relative importance of variables when taking into 
account the presence of other variables. Therefore the research in this thesis includes a 
mixed method design that makes best use of both qualitative and quantitative data, and a 
range of data analysis techniques including structural equation modelling, in order to 
comprehensively assess the mental health and well-being of fire-fighters.  
In conclusion, while the level of exposure to difficult or traumatic incidents is 
heightened in those who choose to fulfil a fire-fighting role, the level of PTSD reported 
is between 10-20%, with slightly lower rates reported for depression and anxiety. The 
relative minority of individuals within the fire service who report such psychological 
difficulties reinforces the benefit of a salutogenic approach to research within this area. 
Given that so many individuals do not report significant levels of pathology, exploring 
how people who are exposed to such difficult work circumstances can remain healthy is 
likely to yield information that may assist those who are at risk of developing 
pathology. Furthermore, focusing on pathology doesn’t ensure a healthy and happy 
workforce. Recognition of the importance of fostering well-being and resilience has 
thus far been hampered by a lack of understanding of the variables which are related 
specifically to well-being and by the way variables such as resilience have been 
operationalised. Reviewing the current literature is complicated by the different roles 
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and training of fire-fighters internationally and a relative paucity of research in this area. 
However, the variables that appear to be most pertinent in this population are 
organisational factors, operational factors, social support, organisational belongingness, 
self-efficacy, and coping. A comprehensive design which includes both quantitative and 
qualitative data and allows for the simultaneous investigation of multiple variables has 
been chosen for the proposed research in order to respond to an identified need from the 
literature. 
The overarching aim of the thesis research is to systematically investigate the 
mental health of fire-fighters. Based on the literature reviewed the following hypotheses 
were constructed to be tested across three studies: 
1. There will be differences in which variables are found to be predictors of 
positive indicators (posttraumatic growth and well-being) and negative 
indicators (PTSD and psychological distress) of mental health (Study 1, 2, 3). 
2. The majority of fire-fighters in this research would not record clinical levels 
of pathology (Study 1, 2). 
3. Occupational factors (trauma exposure, operational and organisational stress) 
would significantly predict mental health (Study 1, 2, 3). 
4. Organisational factors would be stronger predictors of mental health than 
operational factors (Study 1, 3). 
5. Social support (Study 1, 2, 3), organisational belongingness (Study 1, 3), self-
efficacy (Study 2) and coping (Study 1) would be significant 
mediators/covariates in the relationships between occupational factors and 
mental health. 
Given the relative lack of knowledge regarding the mental health of fire-fighters, 
it was deemed important to also include a qualitative investigation with  new fire-
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fighters during their first years of employment with a fire service. The purpose of the 
fourth study presented herein was therefore to determine the factors that new fire-
fighters thought to be related to their mental health. 
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Chapter Three: Methodology 
As described in Chapter 1, the thesis is comprised of a number of research aims 
that are addressed using a multiple method design. The purpose of this chapter is to 
outline the methods used to achieve the aims outlined in Chapter 1. The thesis includes 
four studies; three quantitative and one qualitative study. As the measures used were 
consistent across the three quantitative studies, they are outlined first (see Appendix A 
for measures). Following this, the different data collection phases are explained, and the 
purpose and methods for the four studies are summarised. The chapter concludes with 
requisite ethical compliance details.   
3.1 Measures 
3.1.1 Well-being.  
There are a number of ways that well-being can be conceptualised and 
measured. Gallagher, Lopez and Preacher (2009) assert that the different ways of 
conceptualising well-being can be separated into hedonic, eudaimonic and social 
models of well-being. Hedonic well-being includes notions of positive affect and life 
satisfaction. Eudaimonic well-being however is more concerned with an individual 
achieving life goals and realising their potential. Gallagher et al. assert that while 
hedonic and eudaimonic well-being are individual or private phenomena, social well-
being occurs in the public domain and is primarily concerned with how successful 
individuals are in traversing social challenges.  
The current research operationalised well-being in line with the eudaimonic 
model as a more comprehensive way of measuring well-being. This model of well-
being has been exemplified by Ryff (1989) and includes six domains of psychological 
well-being. These six domains also constitute the Psychological Well-Being Scales 
(Ryff & Keyes, 1995). The Self-Acceptance domain measures the degree that an 
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individual is able to accept both the positive and negative aspects of themself, and have 
an overall positive evaluation of their life. The extent to which a person feels that they 
have developed as an individual is encompassed by the Personal Growth domain. 
Purpose in Life reflects the belief in the meaningfulness of one’s life. The Positive 
Relations with Others is concerned with an individuals’ capacity to interact successfully 
with others. The amount of Environmental Mastery a person perceives is dictated by the 
individual’s success in managing their life. The sixth scale reflects self determination or 
Autonomy (Ryff & Keyes, 1995). These six constructs collectively constitute the 
Psychological Well-Being (PWB) scales and are currently the most common and 
comprehensive way of measuring eudaimonic well-being (Abbott, Ploubidis, Huppert, 
Kuh, & Croudace, 2010).  
The PWB scales have been used with various adaptations, ranging from a total 
of 12 items to 120 items. Abbott and colleagues (2010) assert that the 42 item (7 per 
scale) version of the PWBS has been utilised in several large scale studies and has been 
found to have reliable and valid psychometric properties. They further state that there is 
support for the 6 factor model of well-being, as described initially by Ryff (1989), when 
this version is subjected to confirmatory factor analysis. Abbott et al. (2010) contend 
that a second order factor can also be constructed with the 42 item version and provides 
evidence that the scales can be summed and used as a general measure of well-being. 
The items in this scale are constructed as statements that participants respond to based 
on how much they agree with the statement from disagree strongly (1) to agree strongly 
(6). There are both positively and negatively worded items in each scale to reduce 
response bias. Negatively worded items were reverse scored before analysis so that 
higher scores indicate a higher level of well-being. Cronbach’s alpha coefficients for all 
subscales demonstrate good reliability. For example, Shakespeare-Finch et al. (2013) 
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found an alpha of .94 for the full scale and scores ranging from .70 - .88 for the 
subscales when examining well-being in Emergency Medical Dispatchers. 
3.1.2 Posttraumatic Growth. 
Posttraumatic growth was measured using the Posttraumatic Growth Inventory 
(PTGI; Tedeschi & Calhoun, 1996). The PTGI is a measure of the positive changes that 
can occur as a result of the struggle a person engages in following a traumatic 
experience. The scale includes 21 statements which ask participants to indicate the 
extent to which they perceived that they have changed following their traumatic 
experience on a 6 point likert scale ranging from not at all (0) to a very great degree 
(5). The PTGI consists of five factors; new possibilities, relating to others, personal 
strength, appreciation of life and spiritual change. Higher scores on the PTGI indicate 
higher levels of growth. The PTGI has been found to have strong internal consistency in 
a variety of populations including in the USA (α = .93, Tedeschi & Calhoun, 1996) and 
Australia (α = .93; Morris et al., 2005). The PTGI is also considered to be a valid 
measure for assessing the positive changes which can occur following trauma (e.g., 
Shakespeare-Finch & Barrington, 2012; Shakespeare-Finch & Enders, 2008).  
3.1.3 Posttraumatic stress disorder symptoms. 
Posttraumatic stress symptoms were measured using the Impact of Event Scale – 
Revised (IES-R; Weiss & Marmar, 1997). This scale includes 22 items that assess the 
three clusters of symptoms of PTSD according to the DSM IV-TR; hyperarousal, 
intrusion and avoidance (APA, 2000). Participants were presented with symptoms (e.g., 
I was jumpy and easily startled; I tried to remove it from my memory) and asked to 
indicate how distressing they have found symptoms in the previous two weeks. Results 
were recorded on a 5 point likert scale from not at all (0) to extremely (4). Higher 
subscale scores indicate higher levels of distress associated with each symptom cluster. 
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Creamer, Bell and Failla (2003) report that using a total score cut-off of 33 offers a high 
degree of sensitivity and diagnostic reliability. The IES-R has been used extensively in 
research with general and emergency service populations and has yielded consistently 
reliable alpha coefficients ranging from .79 to .92 for the IES-R subscales (e.g., Weiss 
& Marmar, 1997). Creamer and colleagues (2003) report the IES-R is a valid measure 
of PTSD symptoms as demonstrated in their research which yielded a .84 bivariate 
correlation between scale scores and a subsequent diagnosis of PTSD.   
3.1.4 Psychological distress.  
The short form of the Depression, Anxiety and Stress Scale (DASS-21; 
Lovibond & Lovibond, 1995) was used to measure symptoms of depression, anxiety, 
and stress. The DASS-21 includes 21 statements which equally reflect symptoms of 
anxiety, depression, and general stress. Demand characteristics asked respondents to 
indicate how much each statement applied to them over the previous week. The 
responses range from 0 (did not apply to me at all) to 3 (applied to me very much or 
most of the time) and are summed to give sub-scale scores with a maximum of 21. The 
DASS-21 has been used in both clinical and non-clinical populations and the internal 
reliabilities for this measure are very good, ranging from .83 to .89 (Cockshaw & 
Shochet, 2010a). 
3.1.5 Self-efficacy.  
Specific self-efficacy depends on the task being performed or the demands of a 
given situation. General self-efficacy, however, is considered to be a more stable 
dimension and more analogous to a trait compared to previous conceptualisations of 
task or context specific self-efficacy (Chen, Gully, & Eden, 2001). Chen et al. argue that 
general self-efficacy is more relevant to how individuals feel that they are able to 
achieve across a range of tasks and domains. The New General Self-Efficacy scale 
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(NGSE; Chen et al., 2001) is an 8 item measure of this more general conceptualisation 
of self-efficacy and was the measure of self-efficacy used in the thesis research. 
Respondents were presented with statements regarding their ability to successfully 
perform tasks and they responded with the extent that they felt the statement applied to 
them from strongly disagree (1) to strongly agree (5). Responses were added to give a 
total score with higher scores indicating a higher perception of self-efficacy. Chen et al. 
assert that the NGSE scale demonstrates good reliability (α = .90) and is a 
unidimensional measure. 
3.1.6 Social support.  
The 2-Way Social Support Scale (2-Way SSS; Shakespeare-Finch & Obst, 
2011) is a measure of social support that assesses giving and receiving instrumental and 
emotional social support. The 20 item inventory is comprised of four factors and is 
responded to on a 6 point likert scale with 0 corresponding to ‘not at all’ true for me 
and 5 indicating the statement is ‘always’ true. Higher scores indicate higher levels of 
giving or receiving social support. The scale has been subject to exploratory and 
confirmatory factor analyses in different populations with results supporting the four-
factor solution. Reliability coefficients ranging from .81-.92 for the four factors also 
provides support for the internal consistency of the scale (Shakespeare-Finch & Obst, 
2011). The 2-Way SSS has also been used as a two factor scale, assessing receiving and 
giving social support with both factors including items pertaining to instrumental and 
emotional support. The two factor scale has also demonstrated good reliability (giving α 
= .86 and receiving α = .95; Shakespeare-Finch et al., 2013). 
3.1.7 Operational and organisational stress. 
Operational and organisational stress were measured using the Operational and 
Organizational Police Stress Questionnaires (McCreary & Thompson, 2006) adapted 
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slightly for use with fire-fighters. These questionnaires were designed to separately 
measure the operational (e.g., critical incidents) and organisational (e.g., paperwork) 
hassles associated with work in the emergency services. There are 20 items in each 
questionnaire which asked participants to indicate how much stress they experienced as 
a result of different aspects of their work. Responses are indicated on a 7 point scale 
from no stress at all (1) to a lot of stress (7). Scores were added to indicate how much 
stress participants perceived in relation to the operational or organisational hassles in 
their workplace. Previous research has found strong internal consistency for both scales 
(.92 - .93; McCreary & Thompson, 2006).  
3.1.8 Organisational belongingness. 
Organisational belongingness was measured using the Psychological Sense of 
Organisational Membership Scale (PSOM; Cockshaw & Shochet, 2010a). This scale 
was adapted and refined through research from a scale developed by Goodenow (1993), 
which measured belongingness in schools. The PSOM includes 18 items and has 
demonstrated strong internal consistency (α = .94; Cockshaw, Shochet, & Obst, 2012). 
The items are statements about how a person feels about their workplace; respondents 
indicate how true the statements are for them from not true at all (1) to completely true 
(5). The scale included some negatively worded items which were reverse scored prior 
to being summed for a total belongingness score. Higher scores then indicate a greater 
sense of organisational belongingness.  
3.1.9 Coping. 
The Coping Response in Rescue Workers (CRRW; McCammon, Durham, E., & 
Williamson, 1988) inventory was developed with rescue workers who attended the 
large-scale freeway collapse in California in the 1980’s. McCammon and colleagues 
interviewed responders to this disaster and used the data to inform the scale 
67 
 
construction. The CRRW inventory has also been used with Australian paramedics and 
subjected to factor analysis which revealed that 27 of the original 32 items produced a 
reliable measure of coping strategies with four dimensions (Shakespeare-Finch, 2003). 
The first dimension related to work based cognitive reappraisal (e.g., “I figured out the 
meaning of being in the job” and “I went over what I did to see if there was something I 
could have done differently”). The other dimensions found were self-care, positive 
reappraisals, and the seeking and expression of emotional support (Shakespeare-Finch, 
2003). The research utilising the four factor structure with paramedics found sound 
reliability coefficients ranging from .65 - .78.  
3.1.10 Trauma exposure. 
Participants were also asked to complete a trauma screening question. This 
question defined a traumatic experience according to the DSM IV-TR (APA, 2000) 
criteria and asked participants if they had ever experienced such an event through 
executing their work role. If they had, participants were then prompted to briefly 
describe the event, to indicate the severity of the event on a five point likert-scale from 
mild (1) to very severe (5), and to report how long ago the event occurred. Participants 
were then asked if they had experienced trauma in their personal lives, and if so they 
also reported a description, indicated the severity of the experience and a timeframe for 
the personal trauma (i. e., how long ago it occurred). 
3.2 Data collection 
The four studies that comprise the thesis research were conducted using data 
from two sources. The majority of the quantitative data collection was collected using 
an online survey; the remainder was collected in person at a training academy and was 
staggered reflecting the incremental nature of recruitment. The qualitative study used a 
subsample of new fire-fighters from the staggered data collection. The two sources of 
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data, the four studies, and inclusion criteria are depicted in Figure 3.1. Information 
regarding participants, procedure and analysis for each study are provided in detail in 
each of the manuscripts (Chapters 4-7), however the participants and procedure for the 
two sources of data collection that all participants originated from will be described 
below, and then the purpose and methods of the individual studies will be briefly 
summarised. 
3.2.1 Cross-sectional data. 
The quantitative studies included in the thesis used the instruments described 
above. Questions about the geographical location of the participants’ stations were 
ascertained to ensure a representative sample as was the work role that participants 
occupied. The demographic information gathered was age, relationship status and sex.  
3.2.1.1 Participants. A total of 370 fire and rescue personnel responded to the 
online survey. The majority of the sample were men (95%), which reflects the 
distribution of sexes in the organisation examined. The work role most represented in 
this group were permanent fire-fighters (n = 166), followed by station officers (n = 95) 
with similar numbers of senior officers (n = 53) and auxiliary fire-fighters (n = 51). Five 
participants did not report their work role. Most of the participants were married (84%), 
10% were separated or divorced, and 5% were single. The greatest proportion of the 
sample were over the age of 45 (51%); 30% were between the ages of 36 and 45; 13% 
were aged between 26 and 35; and the remaining 2% were 25 and younger.  
3.2.1.2 Procedure. The research team was initially approached by a fire and 
rescue service to conduct research examining ways in which to support mental health in 
their personnel, a 2 month period of negotiation followed between the researchers and 
the various stakeholder groups, including the Commissioner’s office and staff support 
services. A letter endorsing the research was provided by the Commissioner. A further 
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Figure 3.1. Overview of data collection and studies 
 
period of consultation with various union bodies occurred following the Commissioners 
approval. Subsequent negotiations with the service union officials, representing 
different groups (e.g., United Firefighters Union Queensland, Senior Officers Union 
Queensland) took place, with easy agreement regarding the goals of the research and the 
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methods required to answer overarching research questions. Subsequently, an invitation 
to participate was electronically distributed to all members of Queensland’s state-wide 
fire and rescue service through the stakeholder groups mentioned. Interested individuals 
anonymously completed the survey online. 
3.2.2 Recruit data 
3.2.2.1 Participants. The second group of participants were newly recruited 
personnel who had commenced their training at the academy. Over a 15 month period 
(5 intake cohorts), 105 new recruits participated in the study, representing 91.3% of all 
recruits that were present at the time of data collection. Ninety three of the participants 
were male and twelve were female, ages ranged from 22 to 47 (M = 31.69, SD = 6.34 
years). Participants had come to the fire service from a variety of employment 
backgrounds with the majority coming from trades (e.g., electrician), other emergency 
services (e.g., police) and sales backgrounds.  
3.2.2.2 Procedure. Recruit fire-fighters were all enrolled in a training facility at 
Whyte Island in Brisbane, Queensland, Australia. During their three months of training, 
the recruits attend a number of seminars and presentations. During the presentation by 
FireCare, the Queensland Fire and Rescue Service (QFRS) Employee Assistance 
Program (EAP) provider, the recruits were addressed by a member of the research team 
who explained the purpose of the study and offered an invitation to participate. Those 
who were interested completed a consent form and the survey battery during that 
presentation time slot and provided contact details to facilitate participation at later 
stages of the research if they wished to do so. At the initial time-point, the survey 
included all measures with the exception of the adapted organisational and operational 
stress questionnaire as the recruits had not yet had experience within the QFRS that was 
needed in order to answer these questions.  
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3.3 Studies 
3.3.1 Study 1.  
The purpose of the first study was to ascertain the relative predictive ability of 
occupational and individuals variables for post-trauma outcomes. The sample 
comprised of those from the cross-sectional data collection who had reported that they 
had experienced trauma through their work role (N = 218). Multiple regressions were 
used to predict both posttraumatic growth and symptoms of PTSD. 
3.3.2 Study 2. 
The second study primarily aimed to determine if work role differentiated 
mental health indicators, and secondarily to determine if self-efficacy and social 
support were significant covariates. An additional aim of this study was to compare the 
mental health of fire-fighters to that reported in previous literature to determine if their 
mental health was impaired in comparison. The sample consisted of the permanent 
fire-fighters, station officers and senior officers from the cross-sectional data collection 
and the new recruits from the staggered data collection (N = 419). The analyses 
conducted were analysis of variance and analysis of covariance. 
3.3.3 Study 3. 
Structural equation modelling was used in the third study to create and test 
models predicting well-being and psychological distress using occupational predictors 
and interpersonal mediators. The sample for this study was drawn from the cross-
sectional data. Structural equation modelling cannot be performed with missing data, 
and so the only criteria for inclusion in this study was that participants had completed 
all measures that were included in the model (19 had not, so the final sample size for 
this study was 351).  
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3.3.3.1 Structural equation modelling. When used appropriately, structural 
equation modelling provides a very robust statistical foundation from which to base 
conclusions about the relationships and inter-relationships among variables (Hoe, 2008). 
There are processes that contribute to the rigorous use of structural equation modelling 
which for the sake of brevity were not included in detail in the manuscript that reports 
the third study. Two such processes will be detailed here, the first of which is 
establishing parsimonious measurement models.  
To achieve parsimony in the measurement models used in Study 3, each 
measure was first subjected to confirmatory factor analysis techniques, aimed at 
reducing the number of indicator variables (items in scales) needed to represent latent 
variables (scale constructs). In constructing tight measurement models, the items that 
loaded on incorrect factors, failed to load on their intended factor or cross-loaded were 
removed until good fit was achieved. Fit indices were used to ascertain how well 
measurement (as well as structural) models fit the data. There are a large number of fit 
indices that can be reported, those chosen for this research were based on 
recommendations from literature for providing balanced indicators of fit (see results 
section in Chapter 6 for a full description). The most reported fit statistic is the chi 
square statistic, but it known to be overly sensitive to sample size and so is likely to be 
significant for models including more than 200 cases (Hoe, 2008). The fit statistics that 
were used to supplement the chi square in this study were selected because they are less 
sensitive to sample size and because they give a range of indications of the level of fit 
(Hoe, 2008; Hooper, Coughlan, & Mullen, 2008). The fit statistics and the thresholds 
for establishing fit were the Root Mean Squared Approximation of Error (RMSEA <.08 
acceptable <.06 good fit; Hoe, 2008), the Comparative Fit Index (CFI > .90 good fit; 
Hoe, 2008), and the Standardised Root Mean Residual (SRMR < .08 acceptable < .05 
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good fit; Hooper et al., 2008). Table 3.1 summarises the initial measurement models for 
each measure, as well as the final measurement models. The fit statistics presented in 
the table indicate that all measurement models were able to be reduced to provide a 
good fit for the data, and that the latent constructs were statistically robust enough for 
subsequent inclusion in measurement models. The measurement models created through 
this process were used only for study 3, all items in questionnaires were used in the 
analysis of other studies. 
The final process relating to the robustness of the structural equation models 
relates to common method variance. One of the well reported limitations of self-report 
cross-sectional data is the issue of common method variance, and the impact of such 
variance on results (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003). While avoiding 
common method variance in large scale research can be quite difficult, Podsakoff et al. 
(2003) suggested a method of determining if one element of common method variance 
is inflating the fit of structural equation models. The process involved adding a common 
method factor to the structural model and allowing all indicator variables to load onto 
the common method factor as well as their intended latent factors. The fit statistics for 
the models with and without the common method factor were then compared. If the fit 
statistics were markedly improved with the addition of the common method factor, then 
common method variance may be artificially inflating the fit of the model. As the 
process involved the addition of paths, it was important to base comparisons on fit 
statistics that value parsimony. The fit statistics chosen for this purpose were the 
Parsimony Goodness-of-Fit Index (PGFI) and the Parsimony Comparative Fit Index 
(PCFI). There were two measurement models constructed for the third study, one 
predicting well-being and another predicting psychological distress. The fit statistics for 
the structural model predicting well-being did not markedly improve with the addition
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Table 3.1 
Initial and Final Fit Indices, Number of Items and Items Excluded from Final Measurement Models  
 χ 2 (df) RMSEA SRMR CFI Items 
Initial Well-being model  2228.77 (804), p < .001 .069 (.066 - .073) .080 .771 42 
 Final model (N = 368) 278.43 (203), p < .001 .032 (.022 - .041) .049 .975 A: 1, 2, 4, EM: 9, 11, 12, PG: 15, 17, 
20, 21, R: 23, 25, 26, P: 29, 30, 31, 
32, 34, SA: 36, 38, 39, 40 
Initial Psych Distress model  262.35 (76), p < .001 .082 (.071 - .093) .053 .925 14 
 Final model (N = 368) 35.87 (26), p = .094 .032 (.000 - .056) .027 .992 Anx: 4, 7, 9, 19, 20, Dep: 3, 5, 10, 13 
Initial Op/Org Stress model 3001.84 (739), p < .001 .093 (.090 - .096) .706 .759 40 
 Final model(N = 355) 127.89 (76), p < .001 .044 (.030 - .057) .036 .974 Op: 2, 5, 7, 10, 14, 15, 16, 20 Org: 22, 
24, 29, 34, 36, 40 
Initial Social Support model 245.78 (44), p < .001 .111 (.098 - .125) .049 .925 11 
 Final model (N = 370) 6.70 (5), p = .244 .030 (.000 - .083) .010 .999 1, 12, 16, 17, 18 
Initial Belongingness model 596.37 (135), p < .001 .096 (.088 - .104) .065 .870 18 
 Final model (N = 370) 23.90 (14), p = .047 .044 (.005 - .073) .022 .991 2, 5, 7, 8, 10, 13, 15 
Note. A = Autonomy, EM = Environmental Mastery, PG = Personal Growth, R = Relating to others, P = Purpose, SA = Self Acceptance. The 
Psychological Distress model includes the Depression and Anxiety subscales of the DASS. The Social support model includes only the 
Receiving Social support subscale. 
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of the common method factor (PGFI = .74, PCFI = .86 with common method factor; 
PGFI = .76, PCFI = .88 without) and in fact demonstrated better fit without the 
additional factor and paths. Similarly, the fit statistics for the model predicting 
psychological distress prior to the inclusion of the common method factor (PGFI = .76, 
PCFI = .87) were marginally better than those that resulted from the inclusion of the 
common method factor (PGFI = .73, PCFI = .83). While this does not definitively prove 
that common method variance was not present, it does suggest that, at least for the 
models tested, it did not markedly influence results. 
3.3.4 Study 4. 
The purpose of the final study in the thesis was to determine what factors new 
fire-fighters felt were related to their mental health, and to ascertain what participants 
found to be difficult and rewarding in the process of becoming fire-fighters. The time 
frame for the thesis research precluded completing a 1 year staggered follow-up of all 
recruits for a complete time 2 quantitative data set. Therefore, a random sample of 
recruits from the first 3 intakes in the staggered data collection were contacted by phone 
and asked if they would like to complete an interview about their experiences over the 
first year with the service. A total of 10 participants were interviewed for this study. The 
qualitative data was then analysed using thematic techniques. 
3.4 Ethics and workplace health and safety 
Ethical approval was sought and granted for this research by the Queensland 
University of Technology Human Research Ethics Committee (reference number: 
1000001344). A university Health and Safety proposal was also approved which is 
aimed at minimising risk to the researcher. In principle support for the research was 
granted by the Commissioner of Queensland Fire and Rescue Service and endorsed by 
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the Senior Officers Union, the United Firefighters Union Queensland and the employee 
Assistance Program FireCare.  
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Chapter Four: Study 1 
Research has attested to the prevalence of higher levels of trauma-related 
psychological distress in emergency service populations for example, posttraumatic 
stress disorder (PTSD), when compared to the general population. However, a small 
body of literature has also demonstrated that the same experiences that may lead some 
to suffer PTSD, can provided a catalyst for significant positive changes as well. Positive 
post-trauma changes are referred to as posttraumatic growth and in this study we 
examine predictors of both PTSD symptoms and posttraumatic growth.  In contrast to 
some previous research, the fire-fighters in the thesis research were specifically asked if 
they had experienced trauma, and so those included in this study were the fire-fighters 
who reported experiencing trauma through their work role (N = 218). The purpose of 
this study was to ascertain if the combination of variables in this research could 
meaningfully predict post-trauma outcomes, and if the same variables significantly 
predicted the different post-trauma outcomes. Whether the participants had experienced 
trauma only in their work role or in both their work and personal roles was included in 
the first step of the regressions. Organisational and operational stress, as well as 
organisational belongingness were included as occupational predictors. Giving and 
receiving social support, followed by four coping factors were included as individual 
predictors.  
This manuscript has been accepted for publication by the Australian Journal of 
Psychology. The Australian Journal of Psychology has an impact factor of 1.078, and 
publishes high quality research across a broad range of topics.  
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Abstract 
Emergency service workers (e.g., fire-fighters, police and paramedics) are exposed to 
elevated levels of potentially traumatising events through the course of their work. Such 
exposure can have lasting negative consequences (e. g., Post Traumatic Stress Disorder; 
PTSD) and/or positive outcomes (e. g., Posttraumatic Growth; PTG). Research had 
implicated trauma, occupational and personal variables that account for variance in 
post-trauma outcomes yet at this stage no research has investigated these factors and 
their relative influence on both PTSD and PTG in a single study. Based in Calhoun and 
Tedeschi’s (2013) model of PTG and previous research, in this study regression models 
of PTG and PTSD symptoms among 218 fire-fighters were tested. Results indicated 
organisational factors predicted symptoms of PTSD, while there was partial support for 
the hypothesis that coping and social support would be predictors of PTG. Experiencing 
multiple sources of trauma, higher levels of organisational and operational stress, and 
utilising cognitive reappraisal coping, were all significant predictors of PTSD 
symptoms. Increases in PTG were predicted by experiencing trauma from multiple 
sources and the use of self-care coping. Results highlight the importance of 
organisational factors in the development of PTSD symptoms, and of individual factors 
for promoting PTG.  
 
 
 
Keywords: fire-fighters, organisational stress, posttraumatic growth, posttraumatic 
stress disorder, social support. 
 
  
81 
 
Predicting posttraumatic growth and posttraumatic stress in fire-fighters. 
The effects of traumatic exposure have received much attention in the general 
population (e.g., survivors of natural disaster, sexual assault) and to a lesser extent in 
emergency service occupations (e.g., military, ambulance). However the factors that 
may mitigate or promote posttraumatic stress or posttraumatic growth (PTG) have not 
yet been authoritatively established. As a profession, fire-fighters are faced with varied 
hazardous situations, ranging from fighting bush fires, and cutting accident victims out 
of motor vehicles, to handling deceased persons, and so have elevated exposure to 
potentially traumatic events. What has not yet been established is what may account for 
individual differences in post-trauma outcomes, and how some of the putative key 
workplace, social support and coping variables might combine to influence these 
outcomes. The current research investigates the relative influence of these variables 
with respect to both Post Traumatic Stress Disorder (PTSD) symptoms and PTG.  
The research presented in this paper uses Calhoun and Tedeschi’s (2013) model 
of PTG as a conceptual framework in which contextual and personal factors are 
proposed to influence relationships between a person pre-trauma and post-trauma 
outcomes. The purpose of this paper is to investigate variables that have been found to 
be influential in general trauma literature (i.e., social support and coping strategies), in 
combination with those that have been found to be related to stress outcomes in the 
emergency services (organisational variables and multiple sources of trauma) in a group 
of fire-fighters who identified as having experienced trauma through the execution of 
their work role. There is a dearth of research that examines the Calhoun and Tedeschi 
(2013) framework for predicting PTG. In addition, we will also examine the impact of 
these variables on PTSD, as understanding which variables may influence PTG, or 
PTSD, or both is vital for the creation of post-trauma interventions in the emergency 
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services. The combination of predictor and outcome variables examined in the research 
contribute significant knowledge to the field of trauma research.  
A focus on examining posttraumatic stress in emergency workers is 
understandable given the sometimes difficult work circumstances. The rate of PTSD in 
emergency services is assumed to be higher than that in the general population 
(Wagner, McFee, & Martin, 2010), and while consensus regarding prevalence rates has 
not been reached, figures around 20% have been found (e.g., Heinrichs et al., 2005). 
Studies that investigate the precedents and correlates of posttraumatic stress are 
important for efforts to reduce negative outcomes of trauma in a group of people who 
are regularly exposed to potentially traumatic events. PTSD is not the only possible 
post-trauma outcome, however. There are an increasing number of studies with 
emergency service populations that focus on positive post-trauma changes, particularly 
PTG (e.g., Shakespeare-Finch, Smith, Gow, Embelton & Baird, 2003).  
A model of PTG was first articulated by Tedeschi and Calhoun (1995) and 
asserts that some individuals are able to experience positive changes following a 
traumatic event. PTG is an outcome of effortful and deliberate rumination following the 
struggle to integrate a traumatic experience into shattered life narratives, rather than a 
direct result of the trauma itself (Calhoun & Tedeschi, 2013).  Because of the focus on 
the role of automatic and deliberate rumination, as well as the rebuilding of world 
assumptions, PTG is considered to primarily be a cognitive model of positive post-
trauma change. The changes experienced can be in the areas of relating with others, a 
greater appreciation of life or personal strength, changes in priorities and/or spiritual 
growth.  
The most recent and comprehensive PTG model (Calhoun & Tedeschi, 2013) 
reiterates that positive post-trauma changes do not deny the ongoing distress that may 
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be experienced by some people and therefore, PTG and PTSD symptoms are both 
examined in the current research. Furthermore, the model of PTG suggests that event 
related, contextual, support, and coping factors may all be important influences on post-
trauma outcomes.  The following sections detail these factors with respect to previous 
research and their likely influence on post-trauma outcomes within the context of being 
a fire-fighter. 
Sources of trauma 
Trauma experienced as part of the role of being a fire-fighter has been studied 
previously (e.g., Heinrichs et al., 2005). One event related factor of trauma exposure not 
yet explored in fire-fighters is the effects of additional trauma from employees’ personal 
lives. Shakespeare-Finch et al. (2003), found that PTG was higher in ambulance 
personnel who had experienced trauma in their personal lives as well as in their work 
lives, compared to those who reported trauma only in the work context. Consistent with 
the model of PTG (Calhoun & Tedeschi, 2013), it is argued that the greater personal 
proximity and emotional relevance of trauma in a personal context, the greater the 
stimulation of cognitive processes, including disruption to existing schemas, than when 
trauma is only experienced in the work context. Experiencing multiple sources of 
trauma may also correspond with higher levels of PTSD symptoms, through the 
cumulative effect of stressors overwhelming individuals’ ability to process and cope 
with the events. 
Organisational factors 
Organisational factors provide a context within which work trauma occurs, and 
therefore are conceptually related to post-trauma outcomes (Calhoun &Tedeschi, 2013). 
Consistent with this notion, there is general agreement that organisational and daily 
stressors involved in emergency service work are strongly related to post-trauma and 
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stress related outcomes. A study of fire-fighters by Meyer et al. (2012), found that 
occupational stress was the strongest predictor of posttraumatic stress above and beyond 
social support and coping. Qualitative research asking fire-fighters about stressful 
aspects of work found that organisational factors and hassles were frequently cited 
(Haslam & Mallon, 2003).  
Given that organisational stressors have been found to have a negative impact on 
fire-fighters, it is possible that a sense of belonging, respect and support by the 
organisation may serve as a protective buffer against the effects of stress and potentially 
traumatic events. A sense of belonging and connection with a particular group has been 
investigated in a work context (Cockshaw, Shochet, & Obst, 2012) and has been found 
to be related to reduced reports of anxiety and depression symptoms. Organisational 
belongingness has not been explicitly investigated in emergency service populations; 
however links can be drawn from related concepts.  
Tuckey and Hayward (2011) found that camaraderie, as a job specific resource 
in Australian volunteer fire-fighters, was more consistently related to outcomes than 
general resources for dealing with emotional demands. In this research feeling 
supported and connected to other volunteer fire-fighters was a protective factor against 
burnout and posttraumatic stress. There is less evidence to suggest a relationship 
between organisational belongingness and PTG, although having a strong sense of 
community was found to be significantly related to compassion satisfaction in a group 
of emergency workers (Cicognani, Pietrantoni, Palestini, & Prati, 2009).  
Social support 
The relationship between social support and post-trauma outcomes has been 
investigated in general trauma populations (e.g., disaster survivors or particular trauma 
groups), as well as specifically with fire-fighters. A meta-analysis conducted by Brewin, 
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Andrews and Valentine (2000) found that reduced social support was consistently and 
strongly related to PTSD across general and military samples. Studies with fire-fighters 
have also generally found that there is a relationship between social support and post-
trauma outcomes. Social support has been found to predict PTSD symptoms (e.g., 
Meyer et al., 2012) and perceptions of support have been shown to be lower in those at 
a high risk of PTSD (Mitani, Fujita, Nakata, & Shirakawa, 2006). According to the 
model of PTG, social support may promote deliberate rumination and the active 
rebuilding of assumptions following a traumatic experience (Calhoun & Tedeschi, 
2013). The relationship between social support and PTG has not been investigated in 
emergency service populations, but a recent meta-analysis provided information 
regarding social support in non-emergency service populations. Prati and Pietrantoni 
(2009) conducted a meta-analysis (103 studies) examining the relationship between 
social support, optimism, and coping strategies with PTG and found all variables had 
significant relationships. The average effect size for social support was medium. 
Coping 
Unravelling the relationship between coping strategies and post-trauma 
outcomes is complicated by the many different ways to conceptualise and measure 
coping. Most studies that measure coping have found that at least one of the coping 
variables studied are related to PTSD symptoms (e.g., Meyer et al., 2012), but the types 
of strategies included, and those that are found to be significant, varies greatly. A fairly 
consistent finding is that greater reliance on avoidance coping is related to increases in 
PTSD symptoms (e.g., Brown, Mulhern, & Joseph, 2002). Research also supports the 
assertion that there is a relationship between coping and PTG. For example, significant 
relationships have been found with paramedics (Kirby, Shakespeare-Finch, & Palk, 
2011). The meta-analysis by Prati and Pietrantoni (2009) found that positive reappraisal 
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coping not only had a significant relationship with PTG, but evidenced a stronger 
relationship than social support. Broadly speaking, those strategies that are 
characterised by avoiding engagement with the traumatic event appear to be related to 
increases in PTSD symptoms and those that promote engagement, particularly cognitive 
efforts to understand or resolve the situation, appear to correlate with increases in PTG.  
The current research 
It was hypothesised that the report of multiple sources of trauma (work and non-
work) would be related to higher levels of symptoms of PTSD and higher reports of 
PTG than those who reported trauma only in the work domain. Meyer et al. (2012) 
found that the relationship between organisational stress and PTSD was stronger than 
either of the relationships between coping and PTSD or social support and PTSD. It is 
therefore predicted that organisational and operational stress will be positively related to 
PTSD symptoms, and organisational belongingness will be negatively related to PTSD 
symptoms. Further it was hypothesised that the work context variables would remain 
strong and significant, even when support and coping are included in the model. As 
social support has been found to be a significant predictor of PTSD symptoms (e.g., 
Brewin et al., 2000), it is hypothesised that it would also remain significant in the final 
model.  
Social support and coping are theorised to directly promote PTG through aiding 
the integration of the event into adjusted world assumptions (Calhoun & Tedeschi, 
2013). As such, coping and social support are predicted to be significantly related to 
PTG above and beyond the effect of work context variables. The meta-analysis by Prati 
and Pietrantoni (2009) suggests that coping strategies should be stronger predictors of 
PTG than social support.  
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Method 
Participants 
The participants in this study (N = 218) were fire-fighters who had all reported 
experiencing a traumatic event through their work role. The sample primarily consisted 
of males (96.8%), which is proportionately representative of the male-female ratio in 
this population. Eighty-four percent of the participants were married. More than half of 
the sample were over 45 years of age (56.4%), almost 20% were in the 41-45 years old 
age bracket. There were 11% of participants between the ages of 36-40, 5% between 31 
and 35 years old and the remaining 3 and 2% in 26-30 and 22-25 years old ranges 
respectively. More people reported experiencing trauma only in the work context 
(55.5%) and 44.5% reported trauma in both the work and personal domains. 
Measures 
The survey information relevant to this study included demographics, questions 
relating to the experience of trauma, and six questionnaires. Participants were given a 
description of a traumatic experience consistent with that included in the Diagnostic and 
Statistical Manual of Mental Disorders (DSM IV-TR; APA, 2000). The definition 
includes the types of events (e.g., threat of harm or death to self or witnessed) as well as 
the response to the event (fear, helplessness or horror) that constitutes a trauma within 
the framework provided by the DSM. This differentiates the common exposure to 
potentially traumatic events in the emergency services from those that were actually 
experienced as traumatic by individuals. Participants then indicated if they had 
experienced trauma in their personal lives and/or through their work.  
Post-trauma outcomes. The trauma outcomes of interest in this study were 
PTSD symptoms and PTG. The Impact of Events Scale-Revised (IES-R; Weiss & 
Marmar, 1997) assesses symptoms of PTSD across the three domains included in the 
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DSM IV-TR (APA, 2000); hyperarousal, intrusion and avoidance. The 22 items ask 
participants to rate how distressing they have found each symptom in the previous seven 
days from 0 (not at all) to 4 (extremely). Total scores only were used in this study to 
give an overall indication of the level of symptomatology experienced by participants. 
Possible score ranges for all measures and the Cronbach’s alphas for the current study 
are included in Table 1. Creamer, Bell and Failla (2003) assert that a total score of 33 is 
a threshold for clinical levels of PTSD symptomatology that offers a high degree of 
sensitivity and diagnostic reliability. The Posttraumatic Growth Inventory (PTGI; 
Tedeschi & Calhoun, 1996) measures positive changes experienced as a result of the 
struggle with a traumatic event. Participants respond to 21 statements regarding the 
extent to which they perceive that particular changes have occurred following trauma 
across five factors: new possibilities, relating to others, personal strength, appreciation 
of life, and spiritual change. Statements are scored on a likert-type scale from 0 (not at 
all) to 5 (very great degree). This questionnaire has been used with emergency services 
populations and found to exhibit good internal consistency (α = .95; Kirby et al., 2011, 
p. 21). 
Work context factors. Occupational hassles were measured using the 
Operational and Organizational Police Stress Questionnaires (PSQ-Op and PSQ-Org 
respectively; McCreary & Thompson, 2006), adapted slightly to be appropriate for fire-
fighters. These scales include 20 items each to measure operational (e.g., critical 
incidents) and organisational (e.g., management) hassles. Participants rated how much 
stress they experience due to the hassles on a likert-type scale from 1 (no stress at all) to 
7 (a lot of stress). These scales have demonstrated good concurrent validity as well as 
good internal consistency (PSQ-Org α = .92, PSQ-Op α = .93; McCreary & Thompson, 
p.511). The extent that participants felt a sense of belongingness to their organisation 
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was measured using the Psychological Sense of Organisational Membership Scale 
(PSOM: Cockshaw & Shochet, 2010). Statements such as “I feel like a real part of this 
organisation”, are rated from 1 (not true at all) to 5 (completely true). Internal 
consistency for the scale is good (α = .94; Cockshaw et al., 2012). 
Social support. Social support was assessed using the 2-Way Social Support 
Scale (2-Way SSS; Shakespeare-Finch & Obst, 2011). This measure includes 
instrumental and emotional support and is assessed across both giving and receiving 
support. Participants rate the 20 statements in terms of how true they are for them from 
0 (not at all) to 5 (always) and responses yield subscale scores for giving (9 items) and 
receiving (11 items) social support.  In the current study Cronbach’s alpha coefficients 
demonstrated the scale to be a reliable measure of receiving (α = .92) and giving (α = 
.86) social support. 
Coping. Given the rather unique application of coping in emergency services, a 
measure of coping that is tailored to emergency service workers was used in this study. 
The Coping Response in Rescue Workers (CRRW; McCammon, Durham, & 
Williamson, 1988) inventory was developed with rescue workers and has been modified 
and validated with a population of Australian paramedics (Morris, Shakespeare-Finch, 
& Scott, 2007). The modified version includes 27 of the original 32 items and assesses 
coping across 4 domains; cognitive reappraisal of work events, seeking support and 
emotional expression, general cognitive reappraisal and self-care. Each coping strategy 
was rated from 1 (never having used the strategy) to 4 (used the strategy often). 
Cronbach’s alpha coefficients for the four dimensions of the CRRW inventory were 
weak to moderate (see Table 4.1). 
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Procedure 
Following ethical approval from a university HREC (approval number 
1000001344), an invitation to participate and details of informed consent were emailed 
to employees of a large state-wide fire service. Those personnel wishing to be included 
voluntarily completed the survey online and were not offered an incentive for doing so. 
Participants were assured of their anonymity.  
Results 
 There were no multivariate breaches of normality, influential cases or 
multicollinearity identified suggesting that the data were suitable for regression 
analyses. Means, ranges and variance for the sample are included in Table 4.1, as well  
Table 4.1 
Mean, standard deviation, Cronbach’s alphas and data and scale ranges for study 
variables 
Variable Data 
Range 
Mean SD Scale 
Range 
Alpha 
PTSD symptoms 0-88 19.42 19.80 0-88 .97 
Posttraumatic Growth 0-95 42.75 22.12 0-105 .95 
Operational Stress 21-132 61.45 21.59 20-140 .93 
Organisational Stress 23-132 71.74 26.72 20-140 .95 
Belongingness 28-89 62.81 13.47 18-90 .93 
Receiving SS 7-55 41.22 10.85 0-55 .92 
Giving SS 14-45 33.87 6.01 0-45 .86 
Coping Work cognition 10-36 21.99 5.03 9-36 .79 
 Emotion and support 9-29 18.31 3.81 8-32 .65 
 Cognitive reappraisal 5-20 14.13 3.05 5-20 .77 
 Self care 4-15 8.69 2.27 4-16 .52 
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as the scale range for comparison. While the PTGI has been widely used it has not been 
published with Australian fire-fighters. The average level of PTG reported in this study 
was consistent with other research examining PTG in emergency service populations 
(Kirby et al., 2011; Shakespeare-Finch  et al., 2003). Using the IES-R cut-off of 33 
recommended by Creamer et al. (2003) 23% of the sample reported experiencing 
clinical levels of PTSD symptoms.   
The aim of this paper was to investigate the relative predictive ability of work 
context variables, social support and coping on PTG and PTSD symptoms. The 
variables were included in steps primarily to allow for investigation of the additive 
value of social support and coping above and beyond organisational context, and also to 
be consistent with the order of variables as suggested by the model of PTG (Calhoun & 
Tedeschi, 2013). There were a priori reasons for expecting that reporting multiple 
sources of trauma would be related to changes in post-trauma outcomes. Therefore, a 
dichotomous variable for trauma source (0 = work, 1 = work and personal) was included 
in the first step of the regressions. The second step included operational and 
organisational stress and organisational belongingness as work context variables, the 
third step included giving and receiving social support and the final step included the 
four coping variables.  
PTSD symptoms 
In the regression model predicting PTSD symptoms, steps 2 to 4 produced 
significant changes in the variance explained (see Table 4.2 for each step). The final 
model accounted for 37% of the variance in PTSD symptoms. While receiving social 
support was significant in the third step (β = -.15, p = .046), when the coping variables 
were introduced in the fourth step, social support was no longer a significant predictor 
of PTSD symptoms. There were four variables in the final model that were significant 
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(see Table 4.3 for final beta weights). Operational stress evidenced the largest beta 
weight, followed by using work related cognitive coping, organisational stress and 
trauma source respectively. All of these variables were related to increases in PTSD 
symptoms; the positive beta weight for trauma source indicating that those with both 
work and personal trauma reported higher levels of PTSD symptoms, than those 
experiencing trauma only in the work context. Similarly, the positive beta weight for 
work event reappraisal coping indicated that increased use of this coping strategy is 
related to higher levels of PTSD symptoms. 
Table 4.2 
Variance accounted for by four steps in PTSD symptoms regression  
Variables R R
2
 SE R
2∆  
Trauma source .11 .01 19.73 .01 F(1,213) = 2.72, p = .10 
Work factors .55 .31 16.65 .29 F(3,210) = 29.58, p < .001 
Social support .58 .34 16.33 .03 F(2,208) = 5.19, p < .01 
Coping .61 .37 16.05 .04 F(4,204) = 2.85, p < .05 
Note. The variables column indicates only the new variables that were entered for each 
step, each progressive step also includes all of the previous variables. 
Posttraumatic growth  
Thirty one percent of the variance in PTG was accounted for by the variables in 
the full regression model (see Table 4.4 for each step). In this model, steps 1, 2, and 4 
demonstrated significant increases in variance explained. In the second (β = .30, p = 
.000) and third (β = .28, p = .001) steps of the model, belongingness was a significant 
predictor of PTG, although it became non-significant in the final step when the coping 
strategies were added to the model. Increases in self care coping, and trauma from 
multiple sources were both significantly related to increases in PTG (see Table 4.5 for 
beta weights in the final model). 
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Table 4.3 
Beta weights and significance of individual predictors in final PTSD symptoms model  
Variable B 95% CI β t 
Trauma source 2.67 0.46 - 4.88 .13 2.38* 
Belongingness 0.15 -0.09 - 0.38 .10 1.23 
Operational stress 0.24 0.08 - 0.39 .26 2.95** 
Organisational stress 0.15 0.01 - 0.28 .20 2.14* 
Receiving SS -0.23 -0.49 - 0.03 -.13 -1.72 
Giving SS -0.39 -0.82 - 0.05 -.12 -1.73 
Work event reappraisal 0.99 0.38 - 1.60 .25 3.21** 
Emotion and support -0.50 -1.16 - 0.15 -.10 -1.51 
Cognitive reappraisal -0.67 -1.65 - 0.31 -.10 -1.34 
Self care 0.17 -0.95 - 1.30 .02 0.31 
Note. *p < .05, **p < .01 
Table 4.4 
Variance accounted for by the four steps in PTG regression  
Model R R
2
 SE R
2∆  
Trauma source .24 .06 21.57 .06 F(1,213) = 13.07, p < .001 
Work factors .39 .16 20.58 .10 F(3,210) = 8.01, p <  .001 
Social support .40 .16 20.62 .01 F(2,208) = .61, p = .545 
Coping .55 .31 18.92 .15 F(4,204) = 10.74, p < .001 
Note. The variables column indicates only the new variables that were entered for each 
step, each progressive step also includes all of the previous variables. 
Discussion 
This study sought to utilise regression models to predict PTSD symptoms and 
posttraumatic growth based in the framework of PTG provided by Calhoun and  
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Table 4.5 
Beta weights and significance of individual predictors in final PTG model  
Variable B 95% CI β t 
Trauma context 4.77 2.17 – 7.38 .21 3.61*** 
Belongingness 0.24 -0.03 - 0.52 .15 1.74 
Operational stress 0.16 -0.03 - 0.35 .16 1.68 
Organisational stress 0.00 -0.16 - 0.16 .00 0.02 
Receiving SS 0.03 -0.28 - 0.34 .02 0.21 
Giving SS 0.08 -0.44 - 0.59 .02 0.29 
Work event reappraisal 0.12 -0.60 - 0.84 .03 0.32 
Emotion and support 0.34 -0.43 – 1.11 .06 0.87 
Cognitive reappraisal 1.05 -0.11 – 2.20 .14 1.79 
Self care 2.86 1.54 – 4.19 .29 4.27*** 
Note. *** p < .001 
Tedeschi (2013). The variables included were sources of trauma, work context 
variables, social support and coping strategies. The results were models that 
significantly predicted both PTG and PTSD symptoms, with different combinations of 
variables. The results yielded mixed support for the study hypotheses. The hypothesis 
that multiple sources of trauma would be related to increases in both post-trauma 
outcomes was supported. In the final step of both models, with all other variables 
included, experiencing work and personal trauma, as opposed to experiencing trauma 
only through the work role, was a significant predictor of increases in both PTSD 
symptoms and PTG. The other hypotheses will be addressed as they specifically relate 
to the post-trauma outcomes below. 
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PTSD symptoms 
Trauma source, operational and organisational stress, work event reappraisal and 
social support were significant predictors of PTSD symptoms. It is possible that for 
PTSD symptoms, the predicted increase afforded by experiencing trauma in both work 
and personal contexts may reflect a cumulative effect of exposure to such events. This 
proposition is supported by both operational and organisational stress also being 
significant predictors in the regression model, which further supports the hypothesis of 
this research that organisational stressors contribute to symptoms of PTSD. It is a 
widely held tenant of stress literature that an increase in stressors, without concurrent 
increases in resources, overwhelms an individual’s ability to cope with, and effectively 
respond to, stressors (Terry, Tonge, & Callan, 1995).  
The hypothesis that the work context variables would be the strongest predictors 
of PTSD symptoms was supported. The addition of the work context variables into the 
model afforded the largest increase in variance explained. Furthermore, operational and 
organisational stressors evidenced similar beta weights, suggesting similarly important 
roles in influencing PTSD symptoms. The hypothesis that organisational belongingness 
would be a significant predictor of reduction in PTSD symptoms was not supported. 
The hypothesis was based on research by Tuckey and Hayward (2011) which found that 
camaraderie was a buffer against PTSD symptoms. The difference may be accounted 
for by the fact that camaraderie reflects a construct more akin to peer support, rather 
than organisational-level support and respect, and so further research clarifying this 
relationship is warranted.  
They hypothesis that social support would predict a reduction in PTSD 
symptoms was only partially supported. Social support was a significant predictor of 
PTSD symptoms, until coping strategies were included in the final model.  The finding 
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contrasts with a majority of literature that has found that social support is related to 
symptoms of PTSD (e.g., Brewin et al., 2000). This finding however, supports previous 
research which found social support to be unrelated to post-trauma outcomes when 
controlling for other variables (e.g., Cieslak et al., 2009).  
The CRRW inventory items assessing work event reappraisal include “I tried to 
figure out the meaning of being in the job” and “I tried to figure out how things may 
have been different if I had acted in a different way”. Therefore, the finding that the 
work event reappraisal strategy was a positive predictor of PTSD symptoms may reflect 
an overlap in the concept of reappraisal and rumination. Rumination may indicate a 
preoccupation with challenging work events and when paired with unresolved 
emotional distress, may serve to continually remind the individual of traumatic events, 
without necessarily allowing for the opportunity to successfully integrate those 
thoughts.  It is important to note though, that this result may also be an artefact of this 
coping strategy overlapping with the PTSD symptom cluster of intrusion. And so it may 
not be a predictor of PTSD symptoms, but rather, a reflection of them. 
Posttraumatic growth  
The variables that were significantly related to PTG were trauma source, 
organisational belongingness and self-care coping. The findings regarding PTG and 
trauma source support the research by Shakespeare-Finch et al. (2003) who also found 
that PTG was higher in those who had experienced multiple sources of trauma. It is 
possible that trauma experienced in the work context is considered more distal to 
emergency service workers; these experiences are in the context of a profession that 
they have self-selected into knowing that it includes increased exposure to such events 
(e.g., car accidents and fighting fires). The training for, and repeated exposure to, events 
that lay persons may consider to be very traumatic, could serve to prepare fire-fighters 
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for potential trauma to such an extent that their assumptions about the world are not 
shattered in the same way by work-related events. Without the experience of a ‘seismic’ 
event, there is no catalyst to engage in the strategies that promote PTG (Calhoun & 
Tedeschi, 2013).  
The relationship between belongingness and PTG was significant until coping 
strategies were included in the final step. This suggests that belongingness may be a 
potential correlate of PTG, but one which may have substantial overlap with certain 
coping variables. It is possible that the variance explained by organisational belonging 
was shared with that of the seeking support and emotional expression factor of the 
coping measure, in that having a sense of connection with the organisation may make 
individuals more likely to seek support. 
The hypothesis that social support and coping would be the strongest predictors 
in the model, and would relate to increases in PTG was partially supported. The largest 
change in variance explained was due to the addition of coping strategies. However, 
social support was not found to be a significant predictor of PTG and the only coping 
strategy to reach significance was self-care coping. This does not necessarily mean that 
social support is not influential in the PTG process but rather, consistent with Calhoun 
and Tedeschi’s model of PTG (2013), suggests that the influence of social support on 
post-trauma outcomes may be mediated by other variables such as self-disclosure or 
moderated by the shattering of core beliefs.  
This research utilised a coping measure that was specifically created for 
emergency service workers. It was expected that the strategies that promote effortful 
engagement, such as the work event cognitive reappraisal and the general cognitive 
reappraisal subscales, would be positively related to PTG. Contrary to this hypothesis, 
only the self care variable was a significant coping predictor of PTG. While reasons for 
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this finding are unclear, it may be that the behavioural changes measured by the self-
care subscale are more salient than the cognitive changes that would have preceded such 
behavioural changes.  
Practical implications, limitations and future directions 
This research has implications for reducing the risk of fire-fighters developing 
symptoms of PTSD and for promoting PTG. While emergency service organisations 
have policies and procedures in place for responding to difficult work events, this 
research suggests that it may be important for organisations to be responsive to trauma 
experienced in employees personal lives, as well as to their general experience of 
organisational and operational stress. Efforts to reduce, or more practically, cope more 
effectively with these types of stressors may help to reduce the risk that fire-fighters go 
on to develop PTSD symptoms following work trauma. Even more than the effect of the 
stress associated with operational tasks, the importance of organisational stressors in 
developing symptoms of PTSD was highlighted by this research. Organisation based 
interventions aimed at reducing the stress associated with the organisational aspects of 
fire-fighting may reduce the prevalence or intensity of PTSD symptoms.  
This research also reinforces that PTG is a possible post-trauma outcome for 
fire-fighters. Given the on-going difficult work circumstances, and repeated exposure to 
potentially traumatic events, efforts to promote PTG may help individuals to perceive 
positive benefits in the work they do, which in turn may aid in keeping people well and 
in the work-role for longer.  
As this research was a cross-sectional design, causality cannot be established. It 
is important to note that those who reported only experiencing trauma within their work 
role may therefore have only experienced one event that they perceived as traumatic, 
while those who reported experiencing trauma in both the work and personal contexts 
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must have experienced at least two traumatic events. The number of traumatic events 
that had been experienced was not elicited in this research, and therefore could not be 
controlled for. While previous research has not supported a relationship between the 
number of critical incidents and post trauma outcomes (e.g., Declercq et al., 2011; 
Meyer et al., 2012), there should be some care taken in concluding that it was the 
context of the trauma, rather than the frequency of trauma that was related to outcomes 
pending further investigation.  
Most of the reliability coefficients in this research indicated good internal 
consistency in the measures. Self-care coping however demonstrated a low Cronbach’s 
alpha. While lower coefficients are somewhat expected with scales containing fewer 
items, some caution in interpreting the results regarding self-care coping is warranted. 
Longitudinal research, ideally with baseline data collected prior to the experience of 
work based trauma, is needed to establish precedents and antecedents of trauma 
exposure and trauma outcomes in fire-fighters, particularly with regards to social 
support and organisational belongingness due to the unexpected results found in this 
research.  
This research adds uniquely to the literature through being the first published 
paper to simultaneously use occupation and individual factors to predict both 
posttraumatic growth and symptoms of PTSD in fire-fighters. Fire-fighters are routinely 
exposed to potentially traumatic events as part of their daily work roles. In seeking to 
reduce the chances of negative outcomes, and increase the opportunities for fire-fighters 
to experience growth, it is important to identify factors that are modifiable, such as 
social support and the promotion of effective coping strategies. Experiencing multiple 
sources of trauma, greater operational and organisational stress, and more use of event 
reappraisal coping were found to predict increases in PTSD symptoms, with some 
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suggestion that social support may be a protective factor. Increases in PTG were 
predicted by multiple sources of trauma, and the use of self care coping. There was also 
some evidence that organisational belongingness may serve to promote PTG. The 
results add to research by suggesting that different types of variables (i.e., individual or 
occupational) might need to be targeted to either promote posttraumatic growth, or to 
reduce PTSD symptoms in fire-fighters. This research reinforced the previously 
reported notion that PTSD and PTG are not necessarily predicted by the same variables 
and extends this finding to fire-fighters.  
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Chapter Five: Study 2 
Psychological well-being has not yet been assessed or measured in fire-fighters. 
Previous research has found that organisational stressors are more important to mental 
health outcomes than operational stressors. Therefore it could be suggested that 
personnel in positions of responsibility such as senior officers and station officers, may 
experience lower levels of well-being than those newly recruited to the service or fire-
fighters without management responsibilities. Further, psychosocial variables such as 
social support, and individual difference factors such as self-efficacy have been found to 
predict well-being and mental health difficulties. As the coping measure proved to be 
unreliable in the previous study, the decision was made to exclude it from subsequent 
studies. As the recruit fire-fighters had not had enough experience with the organisation 
at the time of their data collection to have a sense of organisational belongingness, this 
variable was also not included in the analysis for Study 2. The overall purpose of this 
study was to determine if there were group differences on well-being or psychological 
distress based on the work role occupied by fire and rescue personnel (ANOVAs), to 
compare the levels of well-being and psychological distress to previously reported 
literature, and to determine if social support and self-efficacy were significant 
covariates (ANCOVAs).   
The manuscript is currently under review with the Journal of Happiness Studies. 
This journal is a peer-reviewed journal with an impact factor of 1.462. The journal is 
appropriate for the manuscripts as it examines predictors and correlates of well-being 
across different populations.   
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Abstract 
Fire-fighters perform many difficult operational duties (e.g., fight fires, rescue people 
from natural disasters). However, the organisational factors of fire-fighting have been 
overlooked in much of the previous research for this population. The different roles 
within the fire service (e.g., fire-fighter, station officer, senior officer) are characterised 
by differing levels of operational and organisational tasks, which may impact on the 
mental health of employees. Using new recruits as a comparison group, the current 
research sought to determine if work role differentiated mental health, and further if 
social support and self-efficacy were significant covariates in this relationship (N = 
419). New recruits demonstrated significantly higher well-being, and significantly lower 
symptoms of depression and stress than all other groups. When the impact of social 
support and self-efficacy were accounted for, the station and senior officers 
demonstrated significantly higher levels of stress than fire-fighters and recruits. Levels 
of well-being, anxiety, depression and stress in this sample were also compared to those 
reported in previous literature. Overall, the results of the current study support the 
notion that fire-fighters as a group do not report impaired mental health, although 
station and senior officers may represent a significant minority in the fire service who 
may benefit from additional support. 
 
 
Keywords: Well-being, fire-fighters, work-role, social support, self-efficacy  
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Mental health in fire and rescue workers: work role, self-efficacy, and social support 
make a difference. 
Communities around the world rely on emergency service workers to provide 
aid in times of need. Fire and rescue workers respond to wild fires, attend car accidents, 
and help victims of natural disasters, putting themselves at personal risk to help others. 
Fire and rescue workers are therefore exposed to a higher number of potentially 
traumatic events than the general population. It seems inevitable that fire and rescue 
workers must struggle at times with their duties, or the after effects of witnessing the 
trauma of others. Because of the distinct potentially traumatic events that are inherent in 
the fire and rescue role, negative post-trauma outcomes such as Posttraumatic Stress 
Disorder have been investigated in such populations (e.g., Watters et al., 2005). 
Research has found that fire and rescue workers have higher rates of Posttraumatic 
Stress Disorder than the general population (Watters et al., 2005). However, the effects 
of being a fire and rescue worker on other aspects of their mental health have received 
less attention, with no published studies on levels of measured well-being in this group, 
and if such levels are compromised.  This study sought to investigate the mental health 
of fire and rescue workers, and to determine if different roles held within the service, 
perceptions of self-efficacy, and social support, were associated with differences in 
mental health. 
Mental health 
Mental health is a term that is used often in research in psychology. The 
meaning ascribed to this term varies greatly. In most instances mental health is used to 
describe a lack of pathology. This usage implies that those who are not experiencing 
psychopathology must be functioning well in their lives, and that if you reduce 
pathology, you must then be increasing well-being. However, this view has not been 
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empirically supported. For example, Hart and Wearing (1995) investigated indicators of 
well-being as well as psychological distress in police officers and found distinct paths 
between occupational factors and coping and positive and negative states of mental 
health. Also supporting the distinction between positive and negative mental health, a 
factor analysis of responses on the Psychological Well-being Scales (Ryff & Keyes, 
1995), and symptoms of psychological distress, has found that the subscales belonging 
to the positive and negative indicators generally loaded on different factors (Ruini et al., 
2003). Of the sparse literature that has examined psychological distress as well as 
positive psychological states in emergency service workers, the focus has been specific 
to post-traumatic experience outcomes, but has also supported the distinction between 
positive and negative post-trauma responses (Shakespeare-Finch et al., 2005). 
Well-being 
Well-being is the study of positive states of mental health, rather than mental ill-
health. The definition of well-being has been conceptualised and operationalised in 
various ways. For example, some researchers have investigated hedonic well-being, and 
focused on the precursors and correlates of positive affect and life satisfaction. Research 
into hedonic well-being is important for establishing what it is that makes, and keeps, 
people happy. The research by Hart and Wearing (1995) reflects hedonic well-being. 
Alternatively, eudaimonic well-being is not about perceptions of happiness. Deci and 
Ryan (2008) assert that eudaimonic well-being is about the process of striving to fulfil 
potential. Ryff (1989) articulated a model of psychological well-being that embodies the 
eudaimonic tradition. Based on a thorough distillation of theories of human 
development, mental health and clinical psychology, Ryff generated six dimensions of 
psychological well-being; self-acceptance, positive relations with others, environmental 
mastery, autonomy, purpose in life, and personal growth. These dimensions have been 
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translated into a series of scales; the Psychological Well-being Scales (Ryff & Keyes, 
1995), and currently represent the most comprehensive measure of eudaimonic well-
being (McDowell, 2010). Psychological well-being has been investigated in a number 
of contexts, including using demographic variables to predict well-being in a large 
population study in the UK (Abbott et al., 2010), as well as in specific groups, such as 
cancer survivors (Dukes Holland & Holahan, 2003). Research examining psychological 
well-being in emergency service workers has not yet been published, however a recent 
study of psychological well-being was conducted with emergency medical dispatchers 
(Shakespeare-Finch et al., 2013). Emergency medical dispatchers are responsible for 
responding to calls for medical emergencies; as such they are a population that deals 
with some of the similar stressors as fire and rescue workers, although they are not ‘on 
scene’ at emergencies. Shakespeare-Finch and colleagues research found that social 
support and self-efficacy were significant predictors of well-being. 
Salutogenesis 
The growing research in the area of well-being has thus far yielded important 
information about the correlates of well-being, including personality and 
sociodemographic factors (Deci & Ryan, 2008), but psychological well-being has not 
yet been investigated in emergency service workers. A primary interest in research with 
emergency service workers is around identifying factors that are related to mental health 
which may be modified through interventions. Yet, many of the factors examined thus 
far are arguably not modifiable (e.g., personality) or are difficult to change (e.g.,  
socioeconomic status). Further, focusing on well-being to the exclusion of 
psychological distress may be as limiting as the previous exclusive focus on pathology. 
The salutogenic model of health proposed by Antonovsky (1988) holds that people exist 
on a continuum of health to ill health, and that a proper understanding of health should 
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include both positive and negative sequelae. The salutogenic model is primarily 
interested in the promotion of physical and mental health, through understanding how 
people get to and remain at the healthy end of the continuum. An underlying premise of 
salutogenesis is that far more people are able to display resilience in the face of 
seemingly overwhelming tragedy, than the amount of people who succumb to ill health. 
A review by Bonanno (2008) clearly demonstrated that resilience is more common than 
dysfunction following trauma, and is a more common response to highly challenging 
events than is generally acknowledged in psychology research and practice. One 
conclusion to draw is that there may be just as much, or perhaps even more, to learn 
from those who are able to remain healthy, that might prove beneficial for those who do 
not. Mental health in this study then, considers both well-being and psychological 
distress (symptoms of anxiety, depression and stress) in order to more fully measure the 
mental health of fire and rescue workers.  
Operational and organisational stress between work roles 
Research has found that the organisational aspects of emergency service work 
(e.g., filling in paperwork, unequal sharing of responsibilities) are more strongly related 
to mental health outcomes than the operational aspects (e.g., fighting fires, shift work). 
Hart and Wearing (1995) were two pioneers in researching organisational aspects of 
emergency service work, as opposed to focusing exclusively on the operational tasks 
(e.g., trauma exposure). Their research, using structural equation modelling with 
Australian police officers, demonstrated that organisational experiences explained more 
variance in perceptions of daily hassles than operational tasks. Hart and Wearing further 
determined that daily hassles were significantly related to both indicators of well-being 
(primarily hedonic) and psychological distress. Expanding this, Huddleston, Paton and 
Stephens (2006) found that organisational factors evidenced stronger beta weights in 
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predicting post-trauma outcomes than operational factors in emergency workers from 
New Zealand. 
Emergency service workers occupy varied roles within their organisations which 
include differing levels of both organisational and operational stressors. As research 
suggests that the organisational aspects of emergency work are more predictive of 
impairment than operational factors, it is possible that people who occupy roles that 
include higher loads of organisational duties might exhibit lower levels of mental health 
than those that have lower levels of organisational duties. In considering fire and rescue 
workers, most of the work of permanent fire-fighters revolves around operational duties. 
Station officers remain as on-duty fire-fighters, but also have higher organisational 
loads. Finally, senior officers do not routinely perform the operational tasks of fire-
fighters; however they have the highest organisational load. If there are differences 
between the work roles on mental health outcomes, then an extrapolation might be that 
the different levels of operational and organisational loads may contribute to mental 
health and personnel at different organisational levels may therefore require different 
types of support to maximise mental health outcomes. Some might argue that as senior 
officers have all been previously operational, the effects of operational work could be 
cumulative and may continue to impact on the mental health of senior officers. 
However, length of service has not been found to be a reliable predictor of 
psychological distress in emergency service personnel (e.g., Beaton et al., 1999; Meyer 
et al., 2012), suggesting that it is not just the cumulative effect of exposure to 
potentially traumatic events, nor simply time in the service that puts people at risk of 
impaired mental health. Therefore, it is likely that the current duties, rather than how 
long they have been performing them, will impact on the mental health of fire and 
rescue workers. 
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Other contributors to mental health  
The primary purpose of this paper is to determine if the particular work 
role/position occupied by fire and rescue workers differentiates mental health outcomes. 
Any conclusions regarding this analysis will be stronger if other variables known to 
impact on mental health outcomes are controlled for. Salutogenic theory posits social 
support and self-efficacy to be health-promoting resources (Antonovsky, 1988). In a 
study of older adults, social support was found to have a significant positive relationship 
with well-being (Ferguson & Goodwin, 2010). Further, Tennant’s (2001) review of 
work related stress concluded that although the evidence remain equivocal, most 
research suggests that social support is negatively related to psychological distress. Self-
efficacy has also been found to have direct positive effects on well-being, as well as a 
being a significant mediator between organisational factors and psychological well-
being (Nielsen, Yarker, Randall, & Munir, 2009). A systematic review and meta-
analysis conducted by Luszczynska, Benight and Cieslak (2009) found that higher self-
efficacy was consistently related to lower levels of psychological distress with moderate 
to strong effect sizes. Collectively, this literature supports self-efficacy and social 
support as factors that are likely to influence mental health.  
The current research 
Because of the exposure to potentially traumatic events and stress in emergency 
service work, and because higher rates of Posttraumatic Stress Disorder have been 
found in fire and rescue workers compared to the general population, there exists a 
general assumption that well-being may also be compromised in fire and rescue 
workers. However, salutogenic and resilience theorists suggest that people are more 
likely to be resilient in the face of difficult circumstances. As the levels of well-being in 
fire and rescue workers has not yet been addressed in literature, this research sought to 
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examine the mental health of fire and rescue workers in relation to samples from 
previously published research; a sample from a related occupational role, a trauma-
exposed sample and a general community sample. 
The second aim of this research was to address the gap in the literature with 
regards to the potential for different work roles within an emergency service 
organisation to differentiate mental health outcomes. To this end, four groups were 
compared. Recruit fire-fighters served as a baseline comparison, as they had self-
selected into the occupation, and been accepted, but had not yet been exposed to either 
the operational or organisational stressors of the role. If, as research suggests, the 
organisational aspects of the job are considered to be more of a burden, then the senior 
officers would be expected to have the most compromised well-being, followed by 
station officers, then permanent fire-fighters, and lastly, the new recruits. If it is the 
operational duties that wear on fire and rescue worker’s well-being, then the general 
fire-fighters would be expected to report lower levels of well-being, followed by station 
officers, and then senior officers, with the new recruits again expected to demonstrate 
the highest levels of well-being. The third aim of the research was to investigate if any 
differences found in mental health outcomes remained when social support and self-
efficacy were controlled for.  
Based on the literature reviewed, it was hypothesised that psychological distress 
would increase and psychological well-being would decrease as the roles increase in 
organisational duties (recruits lowest, permanent fire-fighters, station officers and then 
senior officers highest). It was also hypothesised that social support and self-efficacy 
would be significant covariates affecting mental health outcomes.  
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Method 
Participants 
The participants in this research were 419 fire-fighters from an Australian state-
wide fire service. Within the sample there were 395 men (21 women, 3 with missing 
data regarding sex). The majority of the sample was married (84%). Forty percent of the 
participants were over the age of 45, 28% were between 36 and 45 years old, 24% were 
between 26 and 35 years old and the remaining 5% were younger than 25 years old. The 
sample included 105 recruit fire-fighters, 166 permanent fire-fighters, 95 station 
officers, and 53 senior officers.  
Design 
The work role occupied by the participants was the independent variable in this 
research, with four levels; recruit, fire-fighter, station officer, and senior officer. The 
covariates were giving and receiving social support, and self-efficacy, which were 
included as continuous variables. The dependent variables were psychological well-
being, symptoms of depression, symptoms of anxiety, and stress.  
Measures 
Well-being. The Psychological Well-being scales (Ryff & Keyes, 1995) are six 
individual scales which measure aspects of eudaimonic well-being. The scales 
comprise; autonomy; positive relations with other; environmental mastery; personal 
growth; self acceptance and purpose in life. Each scale is available in lengths from 2 
items per scale to 20 items per scale. The current research utilised the 7 item version (42 
items total) as it has been reported to have good psychometric properties in large scale 
studies (Abbott et al., 2010). Participants indicated how much they agree with 
statements from 1 (disagree strongly) to 6 (agree strongly).  Cronbach’s alphas for the 
scale demonstrate good reliability (.94; Shakespeare-Finch et al., 2013).  
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Psychological distress. The short version of the Depression, Anxiety and Stress 
Scale (DASS-21; Lovibond & Lovibond, 1995) was used to measure psychological 
distress. The scale includes 21 items with 7 items separately assessing symptoms of 
anxiety, depression, and stress.  Participants were asked to indicate the extent that each 
statement applied to them over the previous week from 0 (did not apply to me at all) to 
3 (applied to me very much or most of the time). Previous research has reported 
Cronbach’s alphas that demonstrate good internal reliability for the scales (.83-.89; 
Cockshaw & Shochet, 2010a). 
Self-efficacy. The New General Self-Efficacy scale (NGSE; Chen et al., 2001) 
measured the extent that participants felt they were able to successfully perform tasks 
and succeed. The 8 items comprising this scale were rated from 1 (strongly disagree) to 
5 (strongly agree). Chen et al. found strong reliability (α = .90) for the total score of this 
scale. 
Social support. Social support was assessed with the 2-Way Social Support 
Scale (2-Way SSS; Shakespeare-Finch & Obst, 2011). This measure assessed both 
giving and receiving support. Twenty statements covering instrumental and emotional 
support were rated from 0 (not at all true for me) to 5 (always true for me). Research has 
supported the strong internal consistency for the giving (α = .86) and receiving (α = .95) 
social support subscales (Shakespeare-Finch et al., 2013). 
Procedure 
The Queensland University of Technology Human Research Ethics Committee 
granted ethical approval for this research (approval number 1000001344). The data 
collection occurred in two phases. All recruits who entered training during a 1.5 year 
period in a state-wide service were approached by the researchers during their training. 
Information about the research was provided, and recruits interested in participating 
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completed questionnaires and returned them to the researcher during scheduled class 
time at the academy. Out of the 115 recruits at training, 105 completed the 
questionnaire (91.3%). The remaining groups of participants were invited to participate 
in this research through email lists and online notices. Information about the study was 
provided, along with a link to an online survey. Participation was voluntary and the fire-
fighters, station officers and senior staff surveys were anonymous.  
Results 
Approach to data analysis 
In order to assess the first aim of the study, means and standard deviations for 
the study variables were calculated to allow for comparisons with results from other 
research (see Table 5.1). The second aim of the study was to determine if there were 
differences on mental health variables according to work role. This was assessed by 
conducting analysis of variance (ANOVA) with each dependent variable (well-being, 
depression, anxiety, and stress); significant results were followed up with post hoc 
analysis. The third aim was to determine if including social support and self-efficacy as 
covariates changed the pattern of differences in the dependent variables found in the 
ANOVAs. Analysis of covariance was used with giving and receiving social support 
and self-efficacy included as covariates, and pairwise comparisons were conducted to 
follow-up significant results. 
Assumption testing 
Levene’s test of equality of error variances was significant for some of the 
ANOVAs (see Table 5.2), however when sample sizes are large, ANOVAs are 
considered to be robust to breaches of the homogeneity of variance assumption (Field, 
2009). This assumption was also breached in some of the ANCOVAs (see Table 5.4), 
although Field (2009) asserts that it is more important with ANCOVA to ensure 
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homogeneity of regression slopes, and this assumption was not breached. While the 
assumption of normality was breached for some of the DASS subscales, Crawford 
(2009) asserts that self report scores on mood scales are not generally normally 
distributed and so the distribution found in this research likely reflects that found in the 
general population. To be conservative, given that some variables were skewed, 
bootstrapping was used where available (e.g., for the pairwise comparisons that follow 
the ANCOVAs) so that statistical tests were based on the population distribution in this 
data rather than basing comparisons on a normal distribution (Field, 2013).  
Descriptive data 
Table 5.1 presents the descriptive data for the active fire and rescue workers in 
the study (i.e., not including recruits). In comparison to the scale ranges, on average 
participants scored highly on well-being and self-efficacy, moderate to high on the 
social support scales and low on the psychological distress scales. All scales evidenced 
good to strong reliability. 
Table 5.1 
Mean, standard deviation, Cronbach’s alphas and data and scale ranges for active 
personnel 
Variable Data 
Range 
Mean SD Scale 
Range 
Alpha 
Well-being 93-244 187.07 27.53 42-252 .94 
Depression 0-21 3.66 4.02 0-21 .91 
Anxiety 0-15 2.31 2.90 0-21 .81 
Stress 0-21 5.07 4.06 0-21 .87 
Self-efficacy 22-40 32.53 4.20 8-40 .90 
Receiving SS 0-55 41.74 10.76 0-55 .94 
Giving SS 0-45 33.76 6.38 0-45 .88 
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Work role and mental health 
ANOVAs revealed that there were some significant differences on well-being, 
depression, and stress as a function of work role (see Table 5.2). Hocberg’s post hocs 
were conducted on the significant ANOVAs (see Table 5.3) to assess where the 
differences were. A more conservative significance cut-off of .01 was used to reduce the 
risk of making a type 1 error due to multiple comparisons. Recruits were found to be 
significantly higher on well-being and lower on symptoms of depression than all other 
groups, with no further group differences detected for these outcome variables. Recruits 
were significantly higher than all other groups on the stress measure, while fire-fighters 
had significantly lower stress levels than station and senior officers, and station officers 
had significantly lower levels of stress than senior officers.  
Social support and self-efficacy as covariates of mental health 
Table 5.4 presents the ANCOVAs, with giving and receiving social support and 
self-efficacy entered as covariates. Self-efficacy and receiving social support were 
significant covariates for all outcomes; giving social support was significant only for 
well-being. The significant effect of work role remained for well-being, depression and 
stress with the inclusion of the covariates. No significant differences were detected on 
symptoms of anxiety, which is also consistent with the results of the initial ANOVA. 
Pairwise comparisons with a Sidak adjustment for multiple comparisons, followed 
significant results for work role (see Table 5.5). Recruits were significantly higher than 
fire-fighters and station officers on well-being, and significantly lower than all other 
groups on depression. Senior officers were no longer significantly lower than recruits on 
well-being when covariates were entered into the equation (see Table 5.6 for covariate 
adjusted means). Station and senior officers were significantly higher than recruits and 
fire-fighters with respect to levels of stress.  
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Table 5.2 
ANOVAs for well-being, depression, anxiety and stress 
Variable Recruits Fire-fighters Station officers Senior officers F 
Well-being 206.81(19.76) 189.48(27.46) 182.88(25.78) 187.92(30.07) F(3, 410) = 16.31, p < .001, ηρ
2 
= .11 
Depression 1.13(2.58) 3.01(3.70) 4.27(4.31) 4.69(4.18) F(3, 410) = 16.35, p < .001, ηρ
2 
= .11 
Anxiety 2.11(2.79) 2.12(2.81) 2.47(2.93) 2.63(3.14) F(3, 410) = 0.69, p = .56, ηρ
2 
= .01 
Stress 2.78(2.99) 4.18(3.70) 5.96(4.31) 6.33(4.16) F(3, 410) = 16.54, p < .001, ηρ
2 
= .11 
Note. Levene’s test of equality of error variances was significant for well-being, F(3, 410) = 5.05, p < .01, stress F(3, 410) = 7.07, p < .001, 
and depression F(3, 410) = 12.48, p < .001, but not significant for anxiety, F(3, 410) = 1.06, p = .36 
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Table 5.3 
Post hocs for well-being, depression and stress 
   Mean 
Difference 95% CI 
Well-being Recruit Fire-fighter  17.33*** 9.66 25.00 
 
 
Station officer 23.92*** 15.19 32.66 
 
 
Senior officer 18.88** 6.46 31.31 
 Fire-fighter  Station officer 6.59 -2.45   15.63 
 
 
Senior officer 1.55 -11.08 14.19 
 Station officer  Senior officer -5.03 -18.30 8.22 
Depression Recruit Fire-fighter  -1.88*** -2.90 -.86 
 
 
Station officer -3.15*** -4.51 -1.79 
 
 
Senior officer -3.57*** -5.28 -1.85 
 Fire-fighter  Station officer -1.27 -2.67 .14 
 
 
Senior officer -1.69 -3.43 .06 
 Station officer  Senior officer -.42 -2.37 1.53 
Stress Recruit Fire-fighter  -1.41** -2.50 -.31 
 
 
Station officer -3.18*** -4.59 -1.77 
 
 
Senior officer -3.55** -5.30 -1.80 
 Fire-fighter  Station officer -1.78** -3.18 -.37 
 
 
Senior officer -2.14** -3.88 -.41 
 Station officer  Senior officer -.37 -2.31 1.58 
Note. *p < .05, **p < .01, ***p < .001 
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Table 5.4 
ANCOVAs for well-being, depression, anxiety and stress 
  ANCOVA Levene’s 
  F df ηρ
2
 F df 
Well-being  Work role 2.83* 3, 409 .02 1.93 3, 412 
 Self-efficacy  40.69*** 1, 409 .09   
 Receiving 59.63*** 1, 409 .13   
 Giving 7.43** 1, 409 .02   
Depression Work role 3.51* 3, 410 .03 6.87*** 3, 413 
 Self-efficacy  16.51*** 1, 410 .04   
 Receiving 62.89*** 1, 410 .13   
 Giving 3.01 1, 410 .01   
Anxiety Work role .77 3, 410 .01 .21 3, 413 
 Self-efficacy  8.12** 1, 410 .02   
 Receiving 19.11*** 1, 410 .05   
 Giving 1.93 1, 410 .01   
Stress Work role 6.07*** 3, 410 .04 4.56** 3, 413 
 Self-efficacy  9.89** 1, 410 .02   
 Receiving 31.19*** 1, 410 .07   
 Giving 3.15 1, 410 .01   
Note. *p < .05, **p < .01, ***p < .001 
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Table 5.5 
Pairwise comparisons for well-being, depression and stress 
  MD Bias SE 95% CI 
Well-being  
Recruit 
Fire-fighter 5.74* -.08 2.45 .94 10.59 
Station officer 8.43** -.15 2.93 2.50 14.04 
Senior officer 3.19 .06 3.49 -3.55 10.22 
Fire-fighter Station officer 2.68 -.08 2.71 -3.08 7.92 
 senior officer -2.56 .14 3.41 -9.22 4.56 
Station officer Senior officer -5.24 .21 3.63 -12.02 1.93 
Depression 
Recruit 
Fire-fighter -.69* .01 .35 -1.33 .02 
Station officer -1.33* .01 .52 -2.42 -.35 
Senior officer -1.61* .01 .60 -2.82 -.43 
Fire-fighter Station officer -.64 .01 .48 -1.63 .28 
 senior officer -.92 -.01 .54 -1.97 .14 
Station officer Senior officer -.28 -.01 .65 -1.61 1.02 
Stress 
Recruit 
Fire-fighter -.56 .01 .41 -1.31 .27 
Station officer -1.84*** -.01 .54 -2.91 -.76 
Senior officer -2.06** .01 .64 -3.31 -.83 
Fire-fighter Station officer -1.28** -.01 .50 -2.21 -.34 
 Senior officer -1.50* .01 .58 -2.66 -.44 
Station officer Senior officer -.22 .02 .65 -1.48 1.03 
Note. MD = mean difference, *p < .05, **p < .01, ***p < .001 
Discussion 
This research sought to address gaps in the literature surrounding the mental health of 
fire and rescue workers. Specifically, there were three broad aims to this research; the 
first was to determine if the well-being of fire and rescue personnel was comparable 
with people in similar work roles, a sample of trauma-exposed people, or with those in 
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the general population. The second aim was to determine if work role differentiated 
mental health variables, and the final aim was to determine if any such differences 
remained once social support and self-efficacy were included as covariates.  
Table 5.6 
Covariate adjusted means for well-being, depression and stress 
 Well-being Depression Stress 
Work role M 95% CI M 95% CI M 95% CI 
Recruit 196.57 192.77 200.21 2.25 1.68 2.91 3.59 2.94 4.29 
Fire fighter 190.82 186.79 194.28 2.93 2.49 3.43 4.15 3.66 4.72 
Station officer 188.14 184.12 192.88 3.57 2.81 4.42 5.43 4.67 6.27 
Senior officer 193.38 187.41 199.38 3.85 2.89 4.83 5.65 4.67 6.69 
Is mental health impaired in fire and rescue workers? 
Because of the heightened exposure to potentially traumatic events, post-trauma 
outcomes such as posttraumatic stress disorder have been investigated in fire and rescue 
workers (e.g., Watters et al., 2005). Two recent studies in Australia (Shakespeare-Finch 
& Green, 2013; Shakespeare-Finch et al., 2013) and one study from the UK (Abbott et 
al., 2010) provided comparison groups as they also used the 42 item version of the 
PWBS (Ryff & Keyes, 1995) to assess well-being. The overall level of well-being for 
the active fire and rescue workers (i.e., not including recruits) in the current research 
was marginally lower than that of a large population study in the UK (Abbott et al., 
2010). Research conducted with emergency medical dispatchers provides a more 
vocationally related comparison group, and reported average levels of well-being were 
also similar to those found in this research (Shakespeare-Finch et al., 2013). A sample 
of flood survivors provided a comparison group that had recently experienced a 
potentially traumatic event (Shakespeare-Finch & Green, 2013). The flood survivors 
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reported the lowest average levels of well-being, although they were just slightly lower 
than those reported in the current research. Collectively, these results suggest that the 
average level of well-being in active fire and rescue workers in this study is similar to 
that found in diverse comparison groups. However, it is also important to consider the 
levels of well-being in the different work roles. The well-being of fire-fighters and 
senior officers was similar to that reported by the comparison groups. Conversely, the 
station officers demonstrated the lowest levels of well-being of the active fire and 
rescue workers in this research, and this level was markedly lower than those reported 
in the general population study (Abbott et al., 2010) and with emergency medical 
dispatchers (Shakespeare-Finch et al., 2013), and lower still than the levels reported in 
the flood survivors (Shakespeare-Finch & Green, 2013). Therefore, while fire-fighters 
and senior officers well-being are within expected ranges, the levels of well-being in 
station officers showed some evidence of being impaired. 
The authors of the DASS have provided ranges of scores to serve as guidelines 
for interpreting the level of depression, anxiety and stress symptomatology reported 
(Lovibond & Lovibond, 1995). The guidelines range from normal, through to extremely 
severe, and the average levels in the present study are all within the normal range. An 
Australian population study found average levels of depression, anxiety and stress 
symptoms that were similar to those found in the present research (Crawford, Cayley, 
Lovibond, Wilson, & Hartley, 2011). However, when examined at the work role level, 
both station and senior officers demonstrated levels of depression and stress that were 
higher than those of the Australian norms.  
The results pertaining to the fire and rescue workers as a whole support the 
underlying premise of salutogenesis; that people can be resilient even when faced with 
recurrent potentially traumatic events (Antonovsky, 1988). However, the results also 
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suggest that station and senior officers may present a relative minority of the fire service 
that may benefit from more targeted support. Furthermore, the results of this research 
should not be taken to suggest that everyone in the permanent fire-fighter sample was 
experiencing good mental health, rather, that the average levels were within expected 
ranges. This finding does not preclude some individuals in the fire-fighter group from 
experiencing significantly impaired well-being or psychological distress. 
Is work role related to differences in mental health outcomes? 
There were significant differences found on well-being, depression, and stress 
differentiated by work role. No significant differences in anxiety levels were found. The 
hypothesis that the mental health of fire and rescue personnel would decrease as the 
organisational responsibilities inherent in their roles increased was only partially 
supported. The follow-up analyses revealed that the differences revolved around the 
recruits. Recruits were significantly higher on well-being, and significantly lower on 
depression and stress than the fire-fighters, station and senior officers. The only support 
for the hypothesis was found with regards to the stress subscale of the DASS. 
Significant differences between fire-fighters and both station and senior officers 
supported the notion that stress increases as organisational duties become a significant 
factor in the work role. Station officers and senior officers were not significantly 
different from each other, however both groups evidenced higher levels of stress than 
fire-fighters, whose roles predominate around operational duties. This finding builds on 
previous research which found that the operational tasks of emergency service workers 
are considered less stressful than organisational tasks (e.g., Huddleston et al., 2006), by 
suggesting that this difference extends beyond immediate duties and into overarching 
work roles.  
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While there may be a temptation to conclude that the fact that the recruits 
demonstrated better mental health outcomes indicates that fire and rescue workers in 
general are impaired, this is not supported by the previously reported data which clearly 
indicated that average levels of well-being and psychological distress for the group as a 
whole are within normal ranges. The recruits reported levels of well-being that were 
significantly higher than any of the comparison groups. The nature of being a recruit 
may provide a possible explanation. For example, the recruits in this study were 
progressing through their training at the time of data collection. They had recently been 
accepted into a position through a very competitive process and were learning how to 
perform a job that they were motivated for. Because of the cross-sectional nature of this 
data, it is not possible to ascertain if the higher levels of mental health in recruits 
reflected a genuinely healthier group and if these levels would be maintained once they 
were active in performing their duties, or if their levels would trend downwards towards 
that of the other groups in this research over time. Further, part of the process of being 
accepted into the training program is to go through processes aimed at screening out 
psychopathology, supporting the notion that the recruits may reflect a group that is 
healthier than the general population.  
Do social support and self-efficacy influence mental health? 
The hypothesis that social support and self-efficacy would be significant 
covariates of mental health was mostly supported. Giving social support was a 
significant covariate only for well-being, however self-efficacy and receiving social 
support were significant covariates for all other mental health variables. The significant 
results support that both social support and self-efficacy are influential for preserving 
mental health, which is consistent with previous research (e.g., self-efficacy; Nielson et 
al., 2009; social support; Ferguson & Goodwin, 2010). Beyond establishing if social 
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support and self-efficacy were significant covariates, this research sought to determine 
if the inclusion of these variables altered the differences on mental health variables 
found in the initial analyses. The significant differences between recruits and the rest of 
the groups found in the initial analyses on depression and stress remained consistent 
when social support and self-efficacy were entered as covariates. However, the results 
for well-being were slightly different. In the initial analysis, recruits demonstrated 
significantly higher well-being than all other groups. When the covariates were entered, 
recruits remained significantly higher than fire-fighters and station officers, but not 
senior officers. In fact, when mean values were adjusted for the effects of the covariates, 
senior officers’ well-being altered from being the lowest, to being just below the 
recruits. This result suggests that one of the covariates has a stronger influence on well-
being, particularly in buffering the effects of the added organisational load that is part of 
the senior officers work role. The largest effect size for the well-being ANCOVA was 
found for social support, supporting the influential role of receiving social support in 
that analysis. The fact that the well-being of senior officers was better for those with 
higher levels of social support (and self-efficacy) provides support for the salutogenic 
notion of social support being a resource that people can draw on in times of stress to 
help maintain their health (Antonovsky, 1988). 
Avenues for future research 
The elevated mental health of recruits in this research warrants further 
investigation. Longitudinal follow-up aimed at ascertaining if the levels of mental 
health in recruits remained elevated, or if scores would trend towards the levels found in 
active fire and rescue workers over time would provide valuable information. 
Qualitative research would further facilitate understanding of factors that were 
perceived to be associated with the higher reports of well-being and follow-up survey 
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data could be included for direct empirical comparison within the group. Beyond the 
level of well-being, the interaction between social support and organisational factors 
also presents an important avenue for further research, particularly relating to well-
being. As the station and senior officers appeared to be experiencing higher levels of 
stress (and lower well-being for the station officers), more research with this population 
is warranted. It may be important for support services to specifically target the station 
and senior officers, in order to cater to their unique needs.  
Contrary to expectations, the average levels of mental health of fire and rescue workers 
were found to be within normal ranges, and comparable to that reported in previous 
research with diverse groups. However, the senior and station officers represent a 
relative minority within the fire service that may be struggling to maintain their mental 
health. The result that station and senior officers were reporting higher levels of stress 
than fire-fighters suggests that increased levels of organisational duties are related to 
increases in reports of stress among fire and rescue workers. As expected, significant 
relationships between social support, self-efficacy, and mental health outcomes were 
found. This research reinforces notions present in the salutogenic model, namely that 
being faced with challenges does not inevitably lead to negative outcomes, and that fire 
and rescue workers share the capacity for resilience in the face of difficult work 
environments. 
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Chapter Six: Study 3 
In the second manuscript in this series, the work role occupied by fire and rescue 
workers was indicated to have an impact on mental health, possibly due to differing 
levels of organisational and operational duties. The relative influence of operational 
versus organisational stressors on positive and negative indicators of mental health in 
fire-fighters has not yet been determined. Neither has the capacity of social support and 
organisational belongingness to mediate the relationships between predictors and mental 
health outcomes. As social support was found to be more consistently related to mental 
health than self-efficacy in Study 2, just social support and organisational belongingness 
were included in the models as mediators. In Study 3, Structural Equation Modelling 
was used to assess the latent structure of the measures used and then to test the structure 
of the proposed models of (1) well-being and (2) psychological distress.  
The Journal of Organizational Behavior is a highly respected international peer-
reviewed journal which has published considerable research examining a range of 
organisational factors, and their influence on health. This journal has with a high impact 
factor of 3.626.   
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Abstract 
Fire and rescue workers perform important roles in the community, yet there is much 
that is not known about how best to support their mental health. This research sought to 
investigate and model predictors of psychological distress and well-being in fire and 
rescue workers (N = 353). Two separate models were created with operational and 
organisational stress as predictors, social support and organisational belongingness as 
mediators and well-being and psychological distress as outcome variables. Structural 
equation modelling demonstrated that both the psychological distress and well-being 
models provided a good fit for the data. While there were some differences between the 
well-being and psychological distress models, generally there was a strong direct 
relationship between operational stress and mental health, but a stronger mediated path 
from organisational stress to mental health indicators through organisational 
belongingness. Social support was also found to partially mediate the relationship 
between operational stress and mental health. Results clarify some of the 
inconsistencies in literature regarding the impact of occupational factors on mental 
health and serve to highlight the potential benefits of social support and organisational 
belongingness in promoting mental health in fire and rescue workers.  
 
 
Keywords: Well-being, psychological distress, fire-fighters, organisational stress, 
organisational belongingness, social support 
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Workplace predictors and interpersonal mediators of psychological distress and well-
being in fire and rescue personnel. 
Employers have a general responsibility to ensure that the well-being of 
employees is not negatively impacted by the execution of their work role. This task is 
more difficult in high-risk occupations such as the emergency services. Emergency 
service workers represent a distinct group in the workforce; they have many routine 
daily duties punctuated by sometimes intense periods of extreme challenge. Fire and 
rescue workers are responsible for responding to wild fires, attending car accidents, and 
attempting rescues following natural disaster. Maintaining the well-being of this 
population is important for fire and rescue workers and also for ongoing community 
safety. Possibly due to diversity in the range of duties between countries, and some 
countries (e.g., USA) having decentralised services rather than state run services (e.g., 
Australia), research into the mental health of fire and rescue workers has lagged behind 
that of the other emergency services (e.g., police and ambulance).  
Research that has been conducted with emergency service workers has 
predominantly examined the prevalence and correlates of posttraumatic stress disorder 
and depression (e.g., Bryant & Guthrie, 2007).  Investigations into other aspects of 
mental health, such as well-being, have been largely neglected. In addition, research 
suggests that the absence of psychological distress does not equate to the presence of 
wellbeing (Ruini et al., 2003) and therefore that the research into what increases or 
decreases psychological distress may not translate to predicting well-being. With 
regards to predictors, much of the research that has been conducted has focused on 
critical incidents and exposure to potentially traumatic events, but recent research 
suggests that other workplace variables such as administrative tasks, and interpersonal 
conflicts with managers might exert a significant impact on mental health (Huddleston 
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et al., 2006). Interpersonal factors also appear to play an important role in altering 
pathways to mental health (Prati & Pietrantoni, 2010b). Before employers can 
effectively support emergency service workers, more knowledge about the variables and 
processes involved in mental health and wellbeing is needed. This research sought to 
investigate models of workplace predictors, interpersonal mediators and well-being and 
psychological distress in fire and rescue workers. 
Wellbeing and Psychological Distress 
Well-being and psychological distress have often been represented in the 
literature as opposite ends of the same continuum, and thus well-being has been equated 
with a lack of psychological distress (Almedom & Glandon, 2007), although 
psychological distress is rarely asserted as a lack of well-being. There is convincing 
evidence that suggests that psychological distress and well-being are separate, but 
related, constructs. For example, research has supported different pathways to (Hart & 
Wearing, 1995), and different predictors of, psychological distress and well-being (Ryff 
et al., 2006). It is therefore erroneous to suggest the presence of one, from the lack of 
the other, and more holistic to investigate both psychological distress and well-being 
simultaneously.  
Psychological distress refers to the experience of negative mental health states 
(Veit & Ware, 1983). Well-being in this research is conceptualised in line with a 
eudaimonic view of well-being (Ryff, 1989; Ryff & Singer, 2008). This model asserts 
that well-being goes beyond being happy, and involves achieving potential and thriving 
across different life domains. The model conceptualised by Ryff (1989) postulates six 
dimensions of psychological well-being; the extent that a person has a positive and 
accepting view of themself; the quality of relationships with other people; whether they 
have goals and meaning in their life; how much mastery of their life and environment 
133 
 
they perceive; and how much an individual feels autonomous and able to be 
independent in decision making. Well-being has been investigated with regards to 
related personality constructs (Ruini et al., 2003), and  sociodemographic variables 
(Ryff & Singer, 2008), but there is no published research to date on psychological well-
being in emergency service workers, or how occupational factors relate to psychological 
well-being. 
Workplace predictors 
The work of fire and rescue workers includes both operational and 
organisational factors. The operational tasks are more obviously difficult; fighting fires, 
attending car accidents, and have related challenges such as fatigue and injury (Barnes, 
2000; Takeyama et al., 2005). The organisational elements of being a fire and rescue 
worker are less obvious, and therefore less investigated (Tuckey & Hayward, 2011). 
Bureaucracy, lack of inclusion in decision making, and lack of training or resources are 
some of the organisational factors of fire and rescue work.   
The negative relationship between exposure to critical incidents, as one aspect of 
the operational duties of emergency service workers, and mental health outcomes, 
particularly posttraumatic stress disorder, has been well established (e.g., Huddleston et 
al., 2006; Watters et al., 2005). A study with ambulance officers investigated the 
predictive ability of critical incidents and organisational stress, on posttraumatic stress 
disorder, anxiety and depression (Bennett et al., 2005). In regression analysis, both the 
frequency of critical incidents and organisational stress were significant predictors of 
symptoms of posttraumatic stress disorder. However, when predicting PTSD caseness, 
only organisational stress was significant. Similarly, the tendency for organisational 
factors to be stronger predictors persisted when predicting symptoms of anxiety and 
depression (Bennett et al., 2005).  
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With a continued focus on posttraumatic stress disorder, research has also 
supported a negative relationship between organisational factors and mental health 
outcomes. Hart and Wearing (1995) affirmed the importance of organisational factors in 
determining emergency service workers overall perception of their work environment, 
and mental health outcomes. Hart and Wearing further made the distinction that 
operational tasks occur within the organisational context, and that contextual factors 
impact how people perceive and interpret events. Burke and Paton (2006b) examined 
the relationship between various factors of police work and job satisfaction, as an 
indicator of well-being. Their research determined that, when considered together, 
organisational elements of the working environment were significant predictors of job 
satisfaction, while operational elements were not. Burke and Paton (2006b) further 
concluded that models that allowed for the mediation of organisational variables were 
needed to further understand their relationship with mental health outcomes. As 
mentioned, there is no research to date that has examined the important link between 
organisational factors and psychological wellbeing in emergency service personnel.  
Interpersonal mediators 
Besides direct relationships between work factors and mental health outcomes, 
these relationships may be mediated by interpersonal factors. Organisational 
belongingness and social support are interpersonal variables which have demonstrated 
relationships with mental health outcomes. Organisational belongingness refers to the 
extent that employees feel connected to, respected and valued by their organisation 
(Cockshaw & Shochet, 2010). Organisational belongingness has been found to be 
negatively related to symptoms of anxiety and depression, as indicators of 
psychological distress, in a general work context (Cockshaw et al., 2012), but has not 
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yet been specifically investigated in the emergency services or with regards to its 
relationship with well-being.  
Camaraderie is conceptually similar to organisational belongingness, in that it 
involves feeling a connection with other members of the organisation, but is more 
limited as it does not include feeling respected and valued by the organisational 
structure. Camaraderie as a mediator of the relationship between demands of fire-
fighting and psychological distress was investigated in a sample of volunteer fire-
fighters (Tuckey & Hayward, 2011). Camaraderie was found to have a significant 
negative relationship with psychological distress.    
Broader perceptions of social support have also been found to be positively 
related to well-being and negatively related to psychological distress. With a sample of 
rescue workers, Prati and Pietrantoni (2010a) found that social support mediated the 
relationship between exposure to critical incidents and quality of life. The remaining 
evidence for the relationship between social support and well-being must be drawn from 
studies outside of the emergency services. Social support was found to be a significant 
mediator of the relationship between optimism and well-being by Ferguson and 
Goodwin (2010) in a sample of older adults. Research has also investigated the direct 
relationship between social support and well-being, Dukes Holland and Holahan (2003) 
found that social support was significantly positively related to psychological well-
being in a group of cancer survivors. The relationship between social support and 
psychological distress has been investigated in fire and rescue workers. Meyer et al. 
(2012) conducted regression analyses and found that social support was a significant 
predictor of psychological distress.  
There is also evidence to suggest that the occupational factors may be related to 
interpersonal variables. A review of work factors and psychological outcomes by 
136 
 
Michie and Williams (2003) found that work factors such as high levels of demands and 
work uncertainty were related to perceptions of social support. Social support was also 
found to be related to a number of negative mental health outcomes (e.g., depression 
and psychological strain) in the review. A further reason for suggesting a relationship 
between occupational stressors and social support is provided in terms of help-seeking 
behaviours. Ryan, Shochet and Stallman (2010) investigated the relationship between 
distress and intentions to seek help in a group of university students. Their research 
supported the notion that as peoples distress increases, their help seeking behaviour 
decreases. Within the context of emergency service work, it is possible that as fire and 
rescue personal perceive more stress from occupational factors, they may be less likely 
to seek support, thereby reducing their perception of general social support and their 
sense of being connected to the organisation. Organisational belongingness and social 
support therefore show promise as mediators of the relationships between workplace 
factors and mental health outcomes.  
The current research 
Research evidence suggests that both workplace stressors and interpersonal 
factors are related to psychological distress and to well-being. However, these variables 
have not been investigated together, and have not been investigated using statistical 
techniques that allow for the simultaneous measurement of multiple relationships and 
pathways. This research used Structural Equation Modelling (SEM) to model well-
being and psychological distress separately. Models specified workplace factors as 
context variables, interpersonal factors as mediators and well-being and psychological 
distress as outcome variables. Based on previous research, it was hypothesised that 
operational and organisational stress would be negatively related to well-being, and 
positively related to psychological distress. It was also predicted that social support and 
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organisational belongingness would mediate the relationships between workplace 
predictors and mental health outcomes and demonstrate positive relationships with well-
being and negative relationships to psychological distress.   As this research was the 
first to test these variables together, a fully saturated model was tested to allow for the 
examination of all possible pathways between the predictor, mediator and outcome 
variables.  
Method 
Participants 
The sample in this research included 353 fire and rescue workers. As SEM does 
not accept missing data, the only requirement for participation in this study was that 
participants had completed all questionnaires that were used in this study. Most of the 
sample were men (95%, 4% women), which reflects the gender distribution of the 
organisation. The majority of participants were married (84%), 10% were separated or 
divorced and 5% were single. The greatest proportion of the sample were over the age 
of 45 (51%), 30% were between the ages of 36 and 45, 13% were aged between 26 and 
35, and the remaining 2% were younger than 25.  
Measures 
Workplace predictors. The degree that participants perceived stress as a result 
of operational and organisational factors in the work role was assessed with the 
Operational and Organizational Police Stress Questionnaires (PSQ-Op and PSQ-Org 
respectively; McCreary & Thompson, 2006). A few of the questions were adapted 
slightly to be appropriate for fire and rescue workers. The questionnaires each contain 
20 items that assess various aspects of fire and rescue work relating to operational 
duties (e.g., risk of being injured) or organisational factors (e.g., lack of resources, 
dealing with supervisors or colleagues). A seven point likert-type scale was used to 
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assess how much stress participants attribute to each factor from 1 (no stress at all) to 7 
(a lot of stress). Good reliability has been established for this measure (α = .92-.93; 
McCreary & Thompson, 2006). 
Interpersonal mediators. The Psychological Sense of Organisational 
Membership Scale (PSOM; Cockshaw & Shochet, 2010) was used to measure the 
degree of organisational belongingness participants in this study perceived. Eighteen 
items such as ‘I feel like a real part of this organisation’ were rated by participants to 
indicate how much each statement was true for them from 1 (not true at all) to 5 
(completely true). Five items were negatively worded and required reverse scoring so 
that higher total scores indicated higher levels of belongingness. The general perception 
of social support was assessed with the receiving social support subscale of the 2-Way 
Social Support Scale (2-Way SSS; Shakespeare-Finch & Obst, 2011). This 11item 
subscale assessed both instrumental (e.g., I have someone to help me if I am physically 
unwell) and emotional support (e.g., There is someone I can talk to about the pressures 
in my life) on a likert-type scale from 0 (not at all true for me) to 5 (always true for me). 
Confirmatory Factor Analysis (CFA) conducted by the authors of the scale found that 
giving and receiving social support were related, but distinct constructs, therefore it is 
appropriate to use the subscales independently (Shakespeare-Finch & Obst, 2011). 
Cronbach’s alpha for the receiving social support subscales indicated good reliability 
(.95; Shakespeare-Finch et al., 2013). 
Psychological outcomes. The well-being of participants was measured using the 
Psychological Well-being scales (Ryff & Keyes, 1995). There are six scales in this 
measure that assess eudaimonic well-being; autonomy; positive relations with other; 
environmental mastery; personal growth; self acceptance and purpose in life. The 
number of items in each scale varies with up to 20 items per scale; the 7 item per scale 
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version was used in the current research, with 42 items in total. Example items include I 
have confidence in my opinions even if they are contrary to the general consensus 
(autonomy) and I enjoy personal and mutual conversations with family members or 
friends (positive relations). Participants indicated how much they agree with statements 
from 1 (disagree strongly) to 6 (agree strongly). The reliability of the scale was 
supported in a sample of emergency medical dispatchers (.94; Shakespeare-Finch et al., 
2013). 
Psychological distress was assessed with the 21 item version of the Depression, 
Anxiety and Stress Scale (DASS-21; Lovibond & Lovibond, 1995). The scale has 21 
items equally assessing symptoms of anxiety, depression and stress. Henry and 
Crawford (2005) assert that the DASS-21 represents a general measure of psychological 
distress, with specific factors corresponding to Depression, Anxiety and Stress. While 
this study was interested in assessing general psychological distress as an outcome, it 
was deemed important not to confound the model with multiple measures of stress. As 
the predictor variables in this study were operationalised as the amount of stress 
experienced as a result of operational and organisation duties, the stress subscale of the 
DASS was excluded from this analysis, and the other subscales were included under a 
general measure of psychological distress. Participants were asked to indicate the extent 
that each statement applied to them over the previous week from 0 (did not apply to me 
at all) to 3 (applied to me very much or most of the time). Example items include ‘I felt 
that I had nothing to look forward to’ (depression) and ‘I felt scared without any good 
reason’ (anxiety). 
Procedure 
Ethical approval for this study was granted by the Queensland University of 
Technology Human Research Ethics Committee (approval number 1000001344). An 
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invitation to participate in this research was distributed organisation-wide in a state-
based fire and rescue service. Interested individuals completed an online survey. No 
incentives were offered. Participation was voluntary and anonymous. 
Results 
Approach to data analysis 
The means, standard deviations and Cronbach’s alphas and correlations for the 
measures are included in Table 6.1. All scales demonstrated good reliability in the 
current study. The means demonstrate that organisational factors were endorsed as 
causing more stress than operational factors in the fire and rescue workers in this 
research. Correlations between all variables were significant and most were of moderate 
strength. The correlations were in expected directions; workplace stress variables were 
positively related to depression and anxiety, and negatively related to well-being; 
interpersonal mediators were positively related to well-being and negatively related to  
Table 6.1 
Mean, Standard Deviation, Scale Ranges, Cronbach’s Alphas and Correlations Among 
Variables 
 Mean SD 
Scale 
Range 
1 2 3 4 5 6 7 
1. Well-being  187.13 27.02 42-252 .93       
2. Depression 3.60 4.04 0-21 -.63 .91      
3. Anxiety 2.29 2.86 0-21 -.46 .65 .81     
4. Op stress 56.71 21.52 20-140 -.46 .52 .51 .93    
5. Org stress 65.16 27.06 20-140 -.42 .58 .51 .77 .95   
6. Belonging 64.59 13.18 18-90 .59 -.57 -.57 -.37 -.54 .93  
7. Social S 41.76 10.72 0-55 .55 -.49 -.40 -.36 -.42 .52 .93 
Note. All correlations significant at p < .001. Cronbach’s alpha’s in diagonal. 
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the psychological distress variables. The significant correlations between the variables 
in this research further support the use of SEM, allowing as it does for the assessment of 
simultaneously occurring relationships, and indicating important paths while allowing 
for the other dependent relationships (Hoe, 2008). 
The greatest benefit of using SEM is achieved when structural models are 
constructed with tightly constructed latent variables (Hoe, 2008). This is achieved 
through first using confirmatory factor analysis techniques to refine measurement 
models. These techniques allow researchers to parsimoniously use indicators (items) to 
represent latent variables (constructs). Measurement and structural models are subject to 
the same goodness-of-fit statistics, of which there are numerous options. While the chi 
square statistic is a traditionally reported fit index, it is highly sensitive to large (N 
>200) sample sizes, and so tends to give significant results (indicating poor fit) 
inappropriately (Hoe, 2008). In keeping with tradition, the chi square statistic will be 
reported, but will be supplemented with statistics that are less sensitive to sample size. 
The Comparative Fit Index (CFI > .90 good fit; Hoe, 2008), Root Mean Squared 
Approximation of Error (RMSEA <.08 acceptable <.06 good fit; Hoe, 2008) and 
Standardised Root Mean Residual (SRMR < .08 acceptable < .05 good fit; Hooper et 
al., 2008) will also be reported. In order to construct tight measurement models, items 
that loaded problematically (cross loading on other factors, or not loading strongly on 
intended factor) were removed until a good fit was established. Table 6.2 summarises 
the final measurement models; all latent variables were able to be measured 
parsimoniously with models indicating good fit.  
As there was no theoretical foundation on which to propose a specific model, a 
saturated model with the operational and organisational stress latent variables as  
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Table 6.2 
Confirmatory Factor Analysis Results for all Measurement Models 
 χ 2 (df) RMSEA SRMR CFI No. of 
latent 
variables 
(indicators) 
Well-being  278.43 (203), p < .001 .032  .049 .975  7(22) 
Psych Distress  35.87 (26), p = .094 .032  .027 .992  3(9) 
Op/Org Stress  127.89 (76), p < .001 .044  .036 .974  2 (14) 
Social Support 6.70 (5), p = .244 .030  .010 .999  1(5) 
Belongingness 23.90 (14), p = .047 .044  .022 .991  1(7) 
 
predictors, organisational belongingness and social support as mediators, and the mental 
health latent variables as dependent or predicted variables was created. Separate models 
were constructed for well-being and psychological distress. The well-being model 
demonstrated good fit; while the chi square was significant (χ2(1064) = 1589.35, p < 
.001), the CFI (.933), SRMR (.057) and RMSEA (.038) all indicated a well fitted 
model. Thirty six percent of the variance in well-being was accounted for by the 
occupational predictors and interpersonal mediators. Figure 6.1 presents the well-being 
model. Operational stress evidenced a significant direct relationship with well-being, as 
well as a mediated path through social support, which in turn was directly related to 
well-being. Organisational stress was only significantly related to well-being by a 
mediated pathway through organisational belongingness, which was significantly 
related to both well-being and social support. The standardised beta weights 
demonstrate that the strongest paths were between organisational stress and 
belongingness, belongingness and social support, and operational stress and well-being.   
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Figure 6.1. Structural equation model of the relationships between workplace 
predictors, interpersonal mediators and well-being. This model depicts the relationships 
between latent constructs, indicator variables have not been included in the model for 
readability. The paths are measured using standardised beta weights. ***p < .001, **p < 
.01, *p < .05, dotted lines denote non-significant paths. 
 
The psychological distress model also demonstrated good fit; χ2(548) = 878.70, p < 
.001, CFI = .946, SRMR = .055 and RMSEA = .042. Figure 6.2 presents the model of 
psychological distress. A similar pattern of relationships was found, although in general 
the paths to psychological distress were weaker. The exception being that in the 
psychological distress model there was a weak, but significant, direct path between 
organisational stress and psychological distress. The variance in psychological distress 
explained by this model was 25%. 
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Figure 6.2. Structural equation model of the relationships between workplace 
predictors, interpersonal mediators and psychological distress. This model depicts the 
relationships between latent variables, indicator variables have not been included in the 
model for readability. The paths are measured using standardised beta weights. ***p < 
.001, **p < .01, *p < .05, dotted lines denote non-significant paths. 
Discussion 
This research was successful in creating and testing models of psychological 
distress and well-being that adequately explained the variance in the data, using 
workplace predictors and interpersonal mediators. More of the variance in well-being 
was explained by organisational and operational stress, social support and 
organisational belongingness (36%) than in psychological distress (25%), although both 
models demonstrated a good fit for the data. 
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Well-being  
Operational and organisational stressors were strongly correlated with each 
other, but demonstrated distinct pathways to well-being. There was a significant 
negative direct path between operational stress and well-being, as well as a path 
partially mediated by a negative relationship from operation stress to well-being through 
social support. Social support was positively related to well-being. Organisational stress 
was not directly related to well-being, but evidenced a strong negative relationship with 
organisational belongingness, which was in turn positively related to well-being.  
Overall, this model suggests that occupational factors exert a negative influence on 
mental health, but that this influence is in part exerted through the effect on 
interpersonal factors. It is important to note that the influence of organisational stress on 
wellbeing was entirely expressed through a sense of workplace belonging whereas 
operational stress maintains a strong direct pathway to wellbeing.   
The findings of the current research help to clarify some of the inconsistencies 
identified in the literature. Previous research has not investigated psychological well-
being in emergency service workers. However, Burke and Paton (2006b) examined job 
satisfaction in police officers and failed to find a significant relationship between 
operational hassles and job satisfaction. Job satisfaction is considered an alternative 
measure of well-being, and the differing results between the studies serves to highlight 
the diverse results when measuring different types of well-being. Hart and Wearing 
(1995) suggesting that the organisational context within which operational tasks are 
performed has a significant impact on mental health outcomes. It might be expected 
then that organisational belongingness, as part of the organisational context, would 
mediate the relationship between operational stress and well-being. This was not the 
case in this research; rather it was the broader perceptions of social support that partially 
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mediated this relationship. The mediated pathway through social support is consistent 
with previous research that has found that social support mediates the relationships 
between work factors and mental health outcomes (Prati & Pietrantoni, 2010a). The 
extent to which organisational stress predicted the sense of workplace belongingness, 
which in turn predicted the mental health indicators in this research, provides implicit 
support for the work conducted by Cockshaw et al. (2012) that showed an important 
proximal link between workplace belongingness and depressive symptoms. A 
conclusion to be drawn from the combination of the current study and the research of 
Cockshaw and colleagues is that organisational factors that influence belongingness 
may have a deleterious impact on wellbeing.  
Psychological distress 
Unexpectedly, the model for psychological distress was quite similar to the 
model predicting well-being, but with direction of relationships to psychological 
distress reversed. Operational stress was positively related to psychological distress, and 
there was a mediated pathway through a significant negative relationship with social 
support, which was in turn negatively related to psychological distress. Similar to the 
well-being model, there was a mediated pathway from organisational stress to 
psychological distress through organisational belongingness. Unlike the model 
predicting well-being, there was a significant direct relationship between organisational 
stress and psychological distress. Apart from the relationship between organisational 
stress and psychological distress, all other pathways to psychological distress were 
weaker than the equivalent pathways to well-being.  
Predicting mental health in fire-fighters 
Taken together, these findings support the notion that occupational factors can 
impact on perceptions of social support (e.g., Michie & Williams, 2003), and that 
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occupational factor impact on the mental health of fire-fighters (Haslam & Mallon, 
2003). The relationship between social support and mental health is also consistent with 
previous research (Dukes Holland & Holahan, 2003). It was interesting to note that 
there was such a strong direct relationship between operational stress and mental health, 
as previous research has found that organisational stress is more strongly related to 
mental health (e.g., Bennett et al., 2005). Both the well-being model and the 
psychological distress model demonstrated a stronger direct relationship between 
operational stressors to mental health, than from organisational stressors to mental 
health. However, when also considering the mediated pathways, there were stronger 
paths from organisational stress to mental health. When both the direct and mediated 
pathways from occupational factors to mental health are considered, the results suggest 
that it is the mediating factors that organisational stress impacts on, such as 
organisational belongingness, which accounts for the strong relationship that has 
previously been found between organisational factors and mental health outcomes. The 
relationship between occupational variables and interpersonal variables is one that 
hasn’t been investigated previously in fire-fighters. Previous literature on help-seeking 
behaviours has found that as distress increases, people are less likely to seek help and 
support (Ryan et al., 2010). The findings of the current research that people perceive 
less social support as their perception of operational stress increases may then be 
explained in terms of help seeking. It is possible that, as operational stress increases, 
fire-fighters become less likely to seek support, or conversely, that people become less 
forthcoming with support.  
The results of this research raises some interesting points regarding interventions 
aimed at improving well-being, or reducing psychological distress, in fire and rescue 
workers. For example, assuming an organisation is interested in promoting staff well-
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being, a focus on raising the extent to which employees feel connected to the 
organisation appears important in reducing organisational distress. Further research is 
needed to determine more specific factors that relate to individuals sense of belonging 
in the organisation, as well as the extent that this perception is modifiable. In addition, 
the results suggest that it is vital to encourage the search for social support when fire 
and rescue workers are dealing with operational difficulties.  Further research is 
required to understand why the perceived social supports may be truncated in times of 
operational stress and what can be done to alter this tendency.  
Occupational factors have previously been established as important for 
emergency service workers mental health. The current research extended the current 
understanding of the importance of occupational factors by creating and testing models 
predicting well-being and psychological distress. The results found a mix of direct and 
mediated pathways between occupational factors and mental health. While the direct 
pathway from operational stress to mental health was strong, a stronger path from 
organisational stress mediated through organisational belongingness was found. Social 
support and organisational belongingness were found to be important mediators that 
were differentially impacted by operational and organisational stress. The findings of 
the current research highlight the benefits of engendering a sense of belonging to the 
organisation and social support in mitigating the effects of occupational factors on 
mental health.  
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Chapter Seven: Study 4 
The purpose of the final manuscript in the thesis was to ascertain factors related 
to the mental health of fire-fighters that may have been missed in the previous studies 
which used quantitative methods. A complete quantitative follow-up of the new recruits 
was beyond scope of this paper, but is an aim for future research. The study included a 
sub-group of the new recruits who were randomly selected and contacted to ask if they 
would like to participate. The sample therefore included fire-fighters who had been in 
the role for less than 2 years. Participants were asked what the experience of becoming 
a fire-fighter had been like for them, the things that they found difficult or helpful in the 
role, what the benefits of being a fire-fighter were, and what they thought was important 
for their mental health. The interview data was then analysed using thematic techniques. 
Through the process of analysing the data, a master table containing the data extracts 
was created. This table is not included in the published thesis, to ensure that participants 
cannot be identified. However, quotes are provided throughout the manuscript to 
support themes. This manuscript has not yet been submitted for publication. 
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Abstract 
Fire-fighters, and emergency service workers in general, are tasked with protecting and 
serving their communities. As part of their role they are privy to some of the most 
difficult moments of other people’s lives, and can be put at great physical risk. 
Literature suggests some factors that may be related to the mental health of emergency 
service workers, but in comparison, there is a relative lack of knowledge of the 
variables that may promote mental health in fire-fighters. In the current study, ten fire-
fighters who had been working for less than two years completed interviews. The 
purpose of the qualitative study was to ascertain those factors that fire-fighters thought 
were related to their mental health, as well as information regarding the process and 
motivation for becoming a fire-fighter. Thematic analysis of the data revealed three 
overarching themes around the work role, work context and personal development. 
Results highlight the importance of camaraderie in the fire service for maintaining their 
mental health, as well as the importance placed on serving the community. Implications 
for support services and future directions are discussed.  
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Camaraderie and community: Supporting the mental health of fire and rescue workers. 
Research suggests that occupational factors such as work role, organisational 
and operational stress are predictive of well-being and symptoms of psychological 
distress in emergency service workers (e.g., Burke & Paton, 2006a; Huddleston et al., 
2006). Individual difference variables such as social support and continued exposure to 
potentially traumatising events have also been found to be related to post traumatic 
stress disorder (e.g., Regehr, 2009). However, in comparison to other emergency 
services such as paramedics and police officers, there is a relative dearth of information 
about the well-being of fire and rescue workers. Furthermore, the vast majority of 
research that has been conducted with fire and rescue workers has used quantitative 
data. These studies may be methodologically robust, but such studies can only find 
results pertaining to the variables they chose to measure. Being limited by the 
constraints of quantitative studies, and relying on extrapolating hypotheses based on 
research with other emergency service groups, important factors that contribute to fire 
and rescue worker mental health may yet be unexplored. Therefore a qualitative 
methodology was adopted in this study; a method by which previously unidentified 
factors important to mental health in this population may be elicited.  
The first years of being a fire and rescue worker are likely to be a time of 
adjustment and personal change (e.g., Bryant & Guthrie, 2007; Heinrichs et al., 2005). 
What new fire and rescue workers perceive as helpful or harmful in the adjustment and 
learning process are more readily recalled if questioned in the first years, as opposed to 
asking fire and rescue workers who have been in the service for longer to 
retrospectively recall this period. Furthermore, relatively new fire and rescue workers 
may not yet have become completely acculturated into the service and hence, are likely 
to hold more heterogeneous viewpoints regarding factors that impact on well-being than 
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those who have been in the service for many years. Another reason for examining well-
being in this population is that extracting themes that are associated with the promotion 
of mental health in new employees may be used to inform psycho-education services 
provided to new recruits prior to their ‘on-road’ commencement of duties. Supporting 
staff in this proactive manner is likely to promote well-being rather than relying solely 
on reactive services that seek to support staff who are not coping with the demands of 
their work role (Lindström & Eriksson, 2005). Beyond the ideological and ethical bases 
for providing comprehensive staff support services to those who work in emergency 
service roles, there is also a legal requirement to do so which is commonly referred to as 
an organisations duty of care (Freckelton, 2008). How best to construct such services 
within the context of fire and rescue work remains unanswered and therefore a 
qualitative research approach is necessary to explore what workers themselves perceive 
to be beneficial. 
There are a number of other reasons why qualitative research is appropriate for 
the current study. For example, a major benefit of qualitative research is that it allows 
for the discovery of new insights into phenomena or processes, precisely because 
participants are allowed more freedom in their responses than with quantitative research 
(Langdridge, 2004). Another advantage of qualitative research is that it accesses the 
subjective experience of people in the target group, as opposed to focusing on objective 
or measurable variables (Langdridge, 2004). For this particular study, the interest was in 
ascertaining the qualities of the first year experience and influences of mental health, 
rather than quantifying aspects of mental health. Consistent with the view of qualitative 
research as summarised by Langdridge (2004), this study could be viewed as an 
exercise in hypothesis generation, rather than hypothesis testing. Besides being directly 
informative regarding the mental health of fire and rescue workers, the new information 
155 
 
gathered through using a qualitative approach also allows for more targeted quantitative 
research, by identifying and clarifying factors that are important for mental health, but 
have not yet been investigated using quantitative methods.  
Method 
Participants 
Participants were 10 fire-fighters who were within the first 2 years of their 
employment with a state-wide fire and rescue service. This group comprised of a 
random sample taken from a list of 105 fire and rescue workers who had completed a 
survey during their initial training to become fire-fighters (see Paper 2; Chapter 5). 
Theoretical saturation refers to a point in data collection at which no new information 
about emergent categories is forthcoming (Charmaz, 2001). In this study, saturation was 
reached after the 7
th
 interview, however to be confident that all themes from this cohort 
were captured, a further 3 interviews were conducted. Nine of the participants in this 
study were male and one was female, which is approximately representative of the ratio 
of males and females in the service (females comprise less than 10% of professional fire 
and rescue workers). The average age at the time of survey data collection was 29.40 
years (SD = 5.66 years). Nine participants were married and one participant was single. 
Participants came from a mix of regional and metropolitan locations.  
Materials and Procedure 
A list of random numbers was generated using the ID codes of participants from 
the initial cohort and participants were sequentially contacted and invited to participate. 
A total of 18 participants were contacted to achieve the 10 interviews in this study. 
Participation was voluntary, and no incentive was offered. Interviews were conducted 
by phone and recorded for later transcription. Interviews were semi-structured starting 
with the question “What’s the process of becoming a fire-fighter been like for you? (see 
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Table 7.1 for interview questions). Interviews ranged in length from 42 minutes to 78 
minutes with an average length of 61 minutes.  
Table 7.1 
Interview Questions 
What’s the process of becoming a fire-fighter been like for you? 
Have you noticed changes in yourself since you began? 
What has been the most challenging part of the role? 
What have you done to try to overcome the challenge? 
What makes your work harder? 
What makes your work easier? 
Have you had any particular jobs that have stayed with you? 
What is the best source of support for you? 
What has the potential to cause more stress, operational or organisational factors? 
What does well-being mean to you? 
What is more important to you, avoiding pathology (use their terminology) or being 
happy and psychologically healthy? 
 
Thematic analysis. Thematic analysis was the most appropriate qualitative 
technique for this research as it was an exploratory foray into the first years of being a 
fire and rescue worker, and was not based on pre-existing knowledge or theory (Braun 
& Clarke, 2006). Neither was the purpose of the study to create a theory to explain a 
particular phenomenon therefore Grounded Theory and Interpretive Phenomenological 
Analysis were not most suited to the data. Rather, the purpose of the research was to 
glean a holistic account of the journey to becoming a fire and rescue worker and 
identify common and disparate themes in the data. The questions posed were designed 
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to elicit the experience of the process of becoming a fire and rescue worker from the 
point of being newly recruited to the service, what the participants considered helpful or 
difficult, and largely allowed the participants to convey the information that they 
perceived to be important. As this research was exploratory, analysis was conducted at 
the semantic level through examining the content that was raised most often by 
participants, as an indicator of those factors that participants viewed as the most 
important. In addition to semantic level data analysis, latent themes were also sought to 
give voice to the underlying constructs. 
Results  
Approach to Data Analysis 
The thematic analysis was conducted in accordance with the guidelines provided 
by Braun and Clarke (2006). The data consisted of interviews, transcribed verbatim to 
maintain the integrity of the data. Each interview was assigned a number from 1 to 10 to 
allow the identification of where extracts originated, without identifying participant 
characteristics. Extracts were then identified by P1, P2 and so on. The first author 
became familiar with the data through conducting and transcribing the interviews and 
through an initial read through of all transcripts. Preliminary codes were generated 
based on that knowledge and were noted in the margins as the interviews were read. At 
this point one interview was cross-coded by the second author to establish agreement 
regarding codes. This process resulted in additional codes which were then included in a 
subsequent read through. All coded data extracts were then organised according to the 
codes. The third phase recommended by Braun and Clarke involves organising codes 
into themes, and establishing a hierarchy of themes. The codes and data that comprised 
each theme were organised according to the preliminary themes identified. Following 
this stage, those themes that were not supported by extracts from at least two different 
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interviews were either excluded or reorganised into other themes. Each theme was 
reviewed to ensure that the extracts were internally consistent and distinct from the data 
contained in other themes. The themes were reviewed to ensure that they accurately 
reflected the entirety of the data set. Figure 7.1 provides a visual depiction of the themes 
extracted from the data. The themes are arranged in a hierarchical fashion indicating the 
higher level or overarching themes, the components that comprise them, and the sub-
themes that were clustered to create the component and higher order themes.  
Work-Role 
All participants endorsed this first overarching theme stating their satisfaction 
with their new work-role. The three major components of the overarching work-role 
theme were; satisfaction with providing a community service, excitement about the 
challenges in their role, and acceptance of the potential for exposure to trauma and other 
highly challenging events. These components were further comprised of a number of 
sub-themes. In the following section we describe each of these components and provide 
quotes to illustrate the themes extracted from the data. 
Community service. Part of the satisfaction in the role came from the 
perception that the community education programs were instrumental in preventing 
harm to the community “having a good community awareness package provided, it 
helps to stop the fires, the smoke alarm things that we do the safe home packages you 
know, they all help” (P1) and “[fire-fighters] want to try to make sure that all of the kids 
growing up these days have the best possible awareness for their futures” (P1). Most 
participants endorsed a sense of satisfaction stemming from helping people and 
supporting the community “the best part is going out and helping people and . . . making  
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sure that the community’s safe” (P3), also extending into the motivation to join the fire 
service “at the end of the day I want to be a fireman because I’ll make a difference to 
the community” (P5). Participant 1 explained: 
I didn’t actually join up to fight fires, I joined up to obviously help people 
and to rescue people, at the time I joined up Cyclone Yasi had just hit . . . I 
really wanted to get into the job to try to make a difference. 
Furthermore the majority of participants gained satisfaction from the respect that 
they felt the community gave them in their fire-fighting role: 
I definitely enjoy the level of respect that you get from the community. 
People look up to you, you definitely feel it when we drive around in the 
truck, if you drive past kids . . . they are so eager to speak to you or wave to 
you or get some sort of reaction. It’s a nice feeling to have a community 
out there that appreciates what you do, to respect you as a person for what 
you are out there doing (P8). 
Challenges. This component theme reflected the practical hands on nature of 
those entering the fire service. The participants spoke of a love of the challenges 
involved in learning and executing the skills involved in their jobs, contrasted by a 
general disdain for the theoretical book work. Most of the challenges that comprise this 
component theme were described positively by the participants, with the exception of 
the challenge posed by the continuing formal education. Participants appreciated the 
challenge afforded by the complexity of their work role “[the role] was much more than 
just fire-fighter, I saw that it was road crashes, swift water rescue, all different avenues 
of rescue and that really intrigued me” (P1). Consistent with this, participants enjoyed 
opportunities to utilise their skills, particularly with regards to fighting fires “I suppose 
my first house fire [was an important call-out] because it is one of those things that we 
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train for and you hope to absolutely go inside and fight a fire inside a house, there’s no 
other feeling like it” (P5). Participants often reported that big fires were the jobs they 
most enjoyed, although fighting fires has become a much smaller part of the work role 
for employees of this fire service, it is a challenge that they value highly. There was an 
awareness and drive to continue to learn the skills needed to perform their role:  
I think you can’t go on shift thinking that you know everything and that 
you’ll be able to do the job 100% you’ve still got to really keep working at 
it and um keep your eyes and ears open and know that you’ll pick up things 
each day and each job you go to so that you can be better next time around 
(P3). 
Contrasting with the drive to learn new skills, the mandatory formal education in 
the two years following completion of the recruit course was raised by most participants 
with a minority expressing appreciation for the opportunity of the continued learning. 
For example, participant 2 said:  
They’re just good for you know awareness of stuff that you aren’t going to 
pick up on your day to day job experiences. So that when you do get 
something come up you know you are aware of the information behind it, 
you know it’s all useful stuff, but no one likes to do the study. 
The greater majority of participants struggled with either the motivation to study 
“it’s pretty hard to get motivated for that, just got to chip away at it” (P9) or were 
unhappy with having to do assignments that they didn’t perceive as useful to them: 
 I found that it was absolutely a farcical that we had to do it . . . it was a 
very unrealistic assignment [scenario-based] in that they were expecting 
me, a first year fire-fighter, to turn up to a bushfire catastrophe and be an 
incident controller there, and it was one of those things that, that may 
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happen in 5 6 7 8 9 10 years, but I’m not, I don’t think that I should be, 
expected to think like that on a grand scale, just little things that sort of got 
under my skin in regards to that particular assignment (P5). 
Trauma exposure. The final component of the work-role theme revolved 
around trauma exposure and included subthemes regarding event characteristics, the 
strategies participants used to deal with events and their expected outcomes. The 
participants discussed particular aspects of events that were harder to deal with, 
including cases with children or attending call-outs with bystanders or high levels of 
emotionality “when a person is injured quite severely and they are screaming or crying 
and their family or friends are standing around or bystanders are just saying do 
something, that is probably more so harder than anything” (P1). A latent subtheme that 
emerged was around a common strategy that was utilised by participants when faced 
with difficult jobs. “I’ve never been affected because I’ve never really focused on the 
bad thing that’s there” (P10). This extract reflects a level of dissociation from the event 
that participants used to help them continue working and getting the job done as does 
this quote from participant 7: 
You realise that you can focus on what you have to do and not everything 
else that’s going on around you, which is quite surprising the first time you 
have to do that, you kind of do your thing and everyone else is just doing 
their thing. 
The subtheme around trauma outcomes included two competing ideas; that the 
participants perceived themselves to be resilient “I feel quite comfortable doing the job I 
do yeah and I don’t see it [trauma exposure] being a problem” (P1), juxtaposed with the 
perception that there was a cumulative effect of exposure “they talk about you have a 
glass and each experience fills it up a bit more, some of the guys it’ll just be one thing 
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that overflows the cup” (P3). Some participants said that there were older fire-fighters 
who were struggling to deal with the effects of their work: 
A lot of the older guys . . . they retire, or they find a job where they’re not 
on the truck anymore and they just go about doing another job . . . it’s just 
that they don’t want to go to any more accidents or whatever and find a job 
in the fire service where they don’t have to (P3). 
Work Context 
The second overarching theme was about the work context. The context was 
seen as a source of great perceived benefit through the camaraderie that is essential in 
the fire service, as well as a source of frustration through the organisational structure.  
Camaraderie. This component theme was strongly endorsed by all participants 
in the research. Perceptions of support and caring from the crew was discussed by all 
participants more than once during the interview, frequently in response to the question 
of what helps them to do their job. Station officers held a special place in the crew; they 
were often perceived as one of the most supportive or useful members of the team: 
My station officer, he was excellent, he kind of said, look it’s pretty bad 
[first major car accident], he said have a bit of a look and walk away if you 
need to, yeah he was really good so I suppose he knew it was my first job, 
he knew I was new, so it all went pretty well (P7). 
Station officers were also viewed as a key person who could negatively 
influence the team environment if they were perceived to be substandard in the role. For 
example, in response to the same question regarding sources of support, participant 6 
said:  
It just sort of depends on what sort of officer you’ve got, I’m pretty big 
with respect so if you’ve got an officer that doesn’t really dish out much 
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respect then you are going to feel a lot less happy to do what they want, 
you are going to fight back a little more. 
The relationship between the peer group and camaraderie was reciprocal. 
Participants described the support that they received from their peers as being positive 
and creating a good team environment, but also spoke of how important the team 
environment was for being able to effectively and safely do their job. Participant 1 
described how helpful and supportive the crew members were in general “all of the 
guys have been really supportive you know if I need anything done . . . it’s really good 
everyone is really friendly and helpful” (P1). Specifically in terms of helping new 
members of the team, participant 10 said “the guys on the station were very welcoming 
at the start and just showing us all, all the new guys around the trucks and teaching us 
the different things that they expect from us”. Participants also articulated why the sense 
of camaraderie and trust among the crew was so important:  
You are dealing with life and death situations, . . . if you have a crew that 
falls to pieces and don’t work in cohesion then that could delay the efforts 
of getting a trapped person in a vehicle out (P5). 
 Overall, the message was one of the joy and appreciation in the companionship 
and trust that most participants had found in the crew environment, with many 
participants stating that one of the best parts of their job was in being able to go to work 
with their mates. 
The initial two year period of employment in the fire service in this research 
usually includes recruits moving around different stations. The participants in this 
research did report benefits of some movement “we’ve been pretty quiet lately and 
maybe you could get more experience at other places” (P4) but more participants 
reported the negatives of moving around:  
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Particularly if you go somewhere for a little while, and you get to know the 
guys and you are sort of getting along well there and they know what you 
can do, and they’re sort of slowly teaching you things so you can get better 
and better and then you go somewhere else and you’ve gotta sorta start off 
again. I suppose that can be frustrating and a little bit wearing on you (P3). 
The participants that were able to remain at one station for a longer period 
considered themselves lucky, and spoke of the benefits particularly around enabling the 
camaraderie to develop. As an example, participant 8 said: 
I knew after a year at [station location] if we were going to a car accident, 
you would get to the car accident and the station officer wouldn’t have to 
say anything; we knew what we were doing. We knew what the other 
people were going to do; it made for a smoother job than someone having 
to delegate every individual role. We knew . . . how our truck operated at a 
car accident. It does work a lot better than having a crew that doesn’t work 
together very often. 
Organisation structure. The structure of the organisation had a mixed impact 
on the experiences of participants. For example, the rank system was a source of both 
relief and frustration for participants. Participants viewed their rank as relieving them of 
the burden of making decisions while they were still learning the ropes: 
At our rank we don’t do too much [decision making], we pretty much get 
told when we rock up, the senior officer says, so we’re still sorta in that 
mindset where, not so much an officer, but anyone who is a higher rank 
than you is sorta, you respect them enough to do what they want you to do 
(P6). 
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A quote by participant 3 also demonstrates the notion that as the junior 
members, they were to “keep your mouth shut”. Within the ranks, there was a clear 
demarcation between station officers who were still perceived as part of the crew, and 
more senior officers “definitely a degree of mistrust towards more senior officers, um I 
think people’s opinion is that they are more out for themselves than they are for the 
crew or the team or whatever” (P2). Participant 4 explained frustration around the 
hurdles that can be part of a rank system and organisational processes: 
That’s one of the big things with our chain of command, problems never 
get to where they need to go because there’s a middle man and he stops 
everything, pretends everything is rosy so he looks good in his position and 
that everything is going well. 
Representing decisions made at the highest level of organisational structure, 
there was evident frustration with recent decisions that the state government had made 
which had resulted in a number of the community support programs being ceased. 
Participants expressed sadness and frustration at the perception that the programs were 
being closed because they weren’t important, saying that stopping these programs 
would result in harm to the community, for example, “just the fact that they don’t think 
that’s important [community young drivers program], it’s just really hard to understand 
like that’s what we do, that’s what we’re trying to stop from happening” (P4). 
Contrasting with the distrust of senior management, there was some evidence 
that participants felt that the organisation cared for them. For example, participant 3 said 
“I think in general the organisation tends to look after its own [employees] and treat 
fire-fighters quite well”. With particular reference to supporting their health participant 
7 explained “with all of the systems and supports in place for everyone it seems like 
genuine care for the guys out there on the trucks”. 
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Personal Development 
The final overarching theme was about the personal development that had 
occurred as a result of becoming a fire-fighter. Participants reported personal 
developments in individual attributes; in strategies they developed to maintain their 
mental health, and in a refining of their priorities in life. There was a clear component 
regarding increased confidence. 
Confidence. A number of participants reported that they had become more 
confident since joining the fire service for example, participant 3 said “probably more 
confident in myself and the way I go about things, and the way I do the job and just in 
the way I can just relate to people and communicate with people”. For some participants 
this increased confidence was specifically linked with their skills: 
I think it makes you feel more confident working in an environment like 
this, the specialist skill set that most people don’t have and it gives you a 
level of confidence that hey, this stuff is not easy and it’s pretty testing and 
you get the chance to test yourself and that’s good for confidence building 
anyway. I feel more confident (P8). 
Cognitive restructuring. This component theme revolved around deliberate 
efforts to construct thinking in such a way as to minimise the impact of events. 
Participants discussed the need for having realistic expectations about what they can do. 
Participant 5 said:  
Realistic is a good word. You’ve got to understand that, as long as you 
know that we can’t save everyone or everything but we’ve tried our best; I 
think that helps dealing with the stressors of the job without putting that 
burden on your shoulders. 
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Participants also described processes of reminding themselves that they are 
helping:  
Whatever we are going to is broken, we’re not expected to fix it, we’re just 
expected to make it as least broken as we can. The thing is when you go to 
a car accident, we’re not there to make it as if it didn’t happen, we are just 
there to make the best of a bad situation for the people involved (P8). 
The final cognitive shift was around developing a greater awareness of 
vulnerability, as described by participant 1 “you see how vulnerable people are, how 
weak cars are, how much damage can be done in a matter of, you know, minutes or 
seconds”. Others spoke changes in their appreciation for life: 
The job that we went to when you called last week was a fatality, a motor 
bike fatality and its, you see it and it makes you ask a few questions. He 
definitely didn’t go for a ride today thinking that this is how it was going to 
end, and the guy that he was riding with, you see him sitting on the side of 
the road, you have a better appreciation for life I guess, and you see just 
how quickly it can disappear (P8). 
Benefit of support. The participants spoke of a willingness to seek support from 
a number of sources, and considered seeking support beneficial for their continued 
mental health. A minority of participants indicated a hesitation with regards to 
discussing work with their family for example, “I tend not to try and bring it home to 
my family and friends because if they’re not in that line of work then sometimes it 
might be hard for them to relate to it” (P1). The majority of participants indicated that 
they do, and are willing to, talk to their family about work events even against the 
advice of more experienced fire-fighters.  
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When asked what the best source of support for them was, the great majority of 
participants said it was their crew. Participant 1 said “I find it better to talk between our 
crew, you know on the way back in the truck or back in the station in the lunch room, 
just sit there having a drink and yeah I think that’s what’s the best”. Not only was there 
a willingness to discuss difficult events with crew, they were also cited as the people 
who would notice if someone was struggling: 
the guys that you work with get to know you pretty well . . . if you were in 
the sort of mood for a fair while, I think the guys would notice and would 
chat to you about it, they all go to the same things that you go to so you are 
made aware of it when you go to something that you should look out for 
the guys that you are with, (P8). 
The availability of formal support was acknowledged by the majority of 
participants, however this support was generally seen as secondary to the support from 
colleagues. For example, participant 6 said: “there is the [EAP provider] service out 
there, but obviously your first fall back is your crew”. Some participants thought 
support from colleagues was more genuine for different reasons such as: “any sort of 
support that you get from the blokes on shift is going to be more genuine that someone 
who is just filling their obligations under a policy or whatever” (P2). Overall there was 
awareness of the supports available, but without being confident such support would be 
required:  
I don’t think I’ve needed it, but obviously I don’t know about the rest of 
the crew, how much they might need it or not. I doubt that they needed it 
but you know obviously it’s one of those things where if it’s available we 
may as well use it (P1). 
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Priorities. Within the overarching theme of personal development, the 
component theme of priorities was about work-life balance and valuing physical fitness. 
The shift rotation was viewed positively by most as something that allowed for work 
life balance “their [the organisation’s] ability to balance work and personal life, it’s a 
really good job for that” (P3) and for more time to spend with family “the lifestyle is a 
lot better, my family time has gone through the roof, because I’ve got two little kids, so 
I can spend more time with them” (P9). The majority of participants valued physical 
fitness, and felt that this was supported through their work role “with us, pretty much 
every day we get our wellness [physical fitness program] in and we make sure that we 
do our training as in swift water or vertical rescue going up the tower or going to the 
pool” (P1). Participants also linked physical fitness to maintaining their mental health 
and well-being “staying physically fit helps your mind as well I suppose and being 
active in your mind and your body I suppose” (P4). 
Discussion 
In this study, the interest was in the experience of becoming a fire and rescue 
worker from the perspective of a group of people who had recently gone through 
recruitment, academy training, and were in their first years ‘on the job’. There are 
relatively few investigations with fire and rescue workers, and those that do exist are 
primarily quantitative studies. The results of quantitative studies suggest some variables 
that might be related to mental health in fire and rescue workers, for example social 
support (Meyer et al., 2012) and organisational hassles (Huddleston et al., 2006). 
However, there is still much that we do not know about what is related to mental health 
in fire and rescue workers, in particular what factors may help or hinder the adaptation 
process to the difficulties inherent in the fire and rescue role. The qualitative design of 
this research allowed for the participants to convey what they perceived to be important 
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in their journey to becoming a fire and rescue worker, and for their mental health, 
without limiting the information. Using thematic analysis a number of interesting 
findings around fire and rescue workers’ motivation for entering the fire service 
emerged, their strategies for maintaining their own health, and their perceptions of the 
benefits and challenges in their work. The data was organised hierarchically into three 
levels of themes, the first level were the overarching themes which were work-role, 
work context, and personal development. Each of these overarching themes was 
comprised of a number of component themes, and the component themes were made up 
of a number of sub-themes (see Figure 7.1 for a visual depiction). In the next section 
themes are discussed and related to previous research and the implications of the 
findings are noted.  
Work role 
The data reflected a group of people who were motivated to join the fire service 
so that they could serve and protect the community in a variety of ways (themes of 
Public Education, Helping, Role Complexity). The participants described receiving 
great satisfaction from being able to use their skills, and from the respect that came with 
their positions in the community (Using Skills, Community Respect themes). The 
contrast between a strong drive to continue learning the skills needed to be a fire-
fighter, and a general disdain of the continued formal education may reflect the hands-
on nature of those attracted to the fire service (Formal Education, Motivation to Learn 
Skills themes). When taken together, the component themes of the overarching work 
role theme paint a picture of a group of people who joined the fire service to help people 
and who enjoy the adrenaline that comes from their challenging work. The participants 
in the research were quite active (Physical Fitness theme), and it seems that the 
difficulty with the continued education part of being a new fire and rescue worker was 
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due to the contrast between the adrenaline and active lifestyle that they valued with the 
need to sit down to complete tasks required for the more formal continued education. 
The participants in this research did not report that they had struggled with any 
particular call-outs (called ‘jobs’ by participants) at this early stage in their career. What 
they did describe were some event characteristics that made ‘jobs’ more difficult, such 
as those involving children, or those with high levels of emotionality (Nature of Event 
theme). The finding that jobs that included children as victims were considered more 
difficult by participants is consistent with previous research which has found that 
emergency service workers find jobs with children particularly difficult (e.g., Halpern et 
al., 2009). These jobs may be harder because the poignancy of events with children or 
high emotionality may serve to make it harder for the fire and rescue workers to 
dissociate or remain separate and focused on their work; instead they are forced to 
engage with the people at the scene. The participants in this research found that 
dissociation was helpful and that not focusing on the human elements of the job enabled 
them to carry out their work tasks (Helpful Dissociation theme). In general, dissociation 
at the time of a potentially traumatic event is considered to be harmful (e.g., American 
Psychiatric Association, 2000) however, a certain level of dissociation in emergency 
service workers has also been found to be necessary and helpful in previous research 
(Vujanovic, Shea, & Mansfield, 2009). Dissociation for emergency service workers is 
not considered detrimental as long as workers re-engage with the material at some later 
time point. Most of the participants in this study reported that they discuss difficult jobs 
as a crew, often in the truck on the way back to the station, but also in the following 
days (themes of Collegial Support, Station Officers, Peers). Therefore, while the new 
fire and rescue workers in this study do seem to use dissociation as a coping 
mechanism, it is effectively paired with social support and discussing the jobs post-
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incident. This pairing should serve to make this an adaptive coping mechanism, rather 
than maladaptive as it is often portrayed.  
Work context 
The work context overarching theme was about the aspects of the working 
environment that had an impact (positive or negative) on the participants and included 
the component themes of Camaraderie and Organisation Structure. The participants 
described the important role that the camaraderie played in creating a positive work 
environment, but also for supporting the mental health of fire-fighters (themes of Peers, 
Changing Crews). Recent research has begun to investigate the relationship between 
organisational belongingness and mental health (see Study 3; Chapter 6). Organisational 
belongingness is the sense that employees feel connected to, supported and respected by 
their organisation (Cockshaw & Shochet, 2010). Armstrong and colleagues found that 
organisational belongingness was an important factor for the mental health of fire and 
rescue workers. Because of the strong themes around the importance of the peer group 
and station officers (Peers, Station Officers and Collegial Support themes), the results of 
the current research suggest that it may be the sense of belonging with the crew and at 
the station level, which may be more important and protective, than that with the wider 
organisation.  
Within the emergency services literature, there is growing discussion regarding 
the relative influence of operational or organisational factors (e.g., Huddleston et al., 
2006). This point turned out to be moot with the participants in this research; they were 
essentially protected from the organisational duties by their rank system (Rank theme). 
While the participants did express frustration with senior management, paperwork and 
decision making were not yet a part of their role. In contrast to the mistrust of senior 
management, the station officers were generally regarded positively, as crew members 
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who were concerned with the well-being of the whole crew and the junior members in 
particular (Station Officers). The different relationships that participants appeared to 
have with different levels of the organisation suggests that, when assessing the impact 
of organisational factors on mental health, it is important to be specific about what parts 
of the organisation are being asked about. 
Personal development 
The final overarching theme was personal development and revolved around the 
changes that the participants perceived through becoming fire and rescue workers. Two 
of the component themes of personal development may serve protective functions for 
fire and rescue workers; cognitive restructuring and benefit of support. Previous 
research has identified that the way that cognitive assumptions are impacted by 
potentially traumatic events is related to post-trauma outcomes (e.g., posttraumatic 
growth; Calhoun & Tedeschi, 2006). Assumptions around the safeness of the world and 
perceptions about the vulnerability of people may be especially influential. For 
example, one reason why car accident survivors struggle following a serious car 
accident may be because their assumptions around being safe are shattered. Following 
the accident the survivor may have to adjust their assumptions to include the notion that 
people in cars are vulnerable, while concurrently experiencing the difficult emotions 
that result from experiencing trauma. The personal development that participants 
described around the awareness of vulnerability and appreciation of life may therefore 
be protective for fire and rescue workers because world assumptions are harder to 
shatter if a notion of vulnerability has already been incorporated (Appreciation of Life 
theme).  
Participants also reported personal development around support seeking. The 
benefits of social support in general have been found in previous research with fire and 
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rescue workers (e.g., Meyer et al., 2012). For the participants in the current research, the 
benefits of support were primarily attached to the informal support offered by 
colleagues, and to a lesser extent from that provided by family (themes of Family 
Support and Collegial Support). The value of support from colleagues is consistent with 
research by (Scully, 2011). Previous research has reported that ESW do not always want 
to discuss their work with family unless the family member is in a similar profession 
(Adams, 2013). However, the participants in this research reported that it was more 
important for them to maintain their own mental health, and that sharing with their 
family was one way to do that (Family Support theme). The fact that participants in this 
research were willing to talk to their family may reflect a shift in the fire services 
around mental health, and  this sharing may result in better mental health for the fire and 
rescue workers. 
Limitations and future directions 
Because of the depth of information gathered from each participant, qualitative 
research seeks to reach saturation of data, and so may not require large samples. The 
interviews in this research continued beyond the point of saturation, however, a bigger 
sample that was able to be separated by location (e.g., regional, metropolitan) and one 
including more women may have yielded further information. Future research that 
specifically sought to determine if the themes identified in the current research apply 
across station location and gender would be valuable. Qualitative research is always 
interpreted through the framework of the researcher, by declaring early what the 
framework was, and by seeking the input of the second author at several time points 
during the analysis, it is hoped that the results are the truest reflection of the experiences 
of the fire-fighters who participated. An awareness of the factors that the fire-fighters 
consider to be important for their mental health may facilitate further targeted research 
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in this area. Particularly following participants for longer periods would enable 
researchers to determine the factors identified by fire and rescue workers in the current 
research are related to mental health in the longer term. 
Implications 
There are implications for effectively supporting fire and rescue workers 
stemming from the results of the current research. In general, the participants didn’t feel 
that formal support was needed, which perhaps may be because of the lower levels of 
exposure to potentially traumatic events due to being at such an early stage of their 
career. However, the support and informal debriefing with colleagues was still seen as 
an integral avenue for supporting their mental health. One explanation for the division 
may be that the participants trusted their colleagues, while the higher levels of the 
organisation (where the formal support originates) was described with a lower level of 
familiarity and opportunity to develop trust.  It may therefore be important to work to 
engender a level of greater contact and opportunities for developing trust between the 
formal support structures and employees, so that the formal supports may be more fully 
utilised. Similarly, efforts to promote the continued use of the informal support may be 
warranted. Previous research has found that levels of social support decrease as fire and 
rescue workers progress in their career (Regehr, 2009), so although the participants in 
this research reported a willingness to seek support from crew members and family, 
efforts to promote the maintenance of support may be needed. 
Organisational belongingness has been found to be related to reduced depression 
and anxiety in the general workforce (Cockshaw & Shochet, 2010). In the current 
research, the lack of control over decision making and the lack of understanding 
regarding decisions contributed to frustration and distrust of higher management; 
antithetical to a sense of being connected to and respected by the organisation. 
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However, the connection to crew and at the station level appeared protective for the 
participants. Given the rather unique working environment of the fire and rescue 
service, and the existing bonds between crew, fostering the station level belongingness 
may serve a similar function as the organisational level belongingness found in previous 
research.  
This research confirmed that some of the previous findings with emergency 
services workers related also to fire-fighters, such as the importance of social support, 
and that some events are perceived as more difficult than others such as those involving 
children. This research also adds new and clarifying information about fire and rescue 
workers. The results that dissociation around the event is paired with re-engagement 
through crew discussions, that the camaraderie between crew members is considered to 
be essential to fire and rescue workers’ maintaining their mental health, and that fire-
fighters early in their career can develop cognitive strategies that may be protective 
against the heightened exposure to potentially traumatic events are particularly 
important. The current study has provided valuable information for directly supporting 
the mental health of fire and rescue workers, as well as providing direction for future 
research. 
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Chapter Eight: Discussion 
This chapter provides an integrated discussion of the research results linking the 
findings to existing literature. It will begin with a review of the results presented in each 
of the manuscripts (Chapters 4-7) that comprise the thesis research program. The 
hypotheses proposed for the thesis research will then be assessed. Following the 
hypothesis testing, themes and overall conclusions regarding the variables that influence 
the mental health of fire-fighters will be provided. The limitations and strengths of this 
research will also be examined, followed by suggestions for further research in this area. 
Implications for policy, including those applicable to human resources and staff support 
services will be presented, and suggestions for improvements to mental health practice 
are also discussed. 
8.1 Study 1 
The first study sought to begin the investigation of the relative influence of 
occupational and individual variables in the sub-sample of fire-fighters who had 
reported experiencing trauma through the execution of their work role. Multiple 
regression analyses were used to predict both posttraumatic growth and symptoms of 
PTSD. Whether individuals had experienced trauma in their personal and work lives, or 
just in their work life, was entered in the first step of each regression model, followed 
by work context variables (operational and organisational stress, organisational 
belongingness), then giving and receiving social support, with four coping variables 
entered in the final step. Trauma context, operational and organisational stress, and 
work event reappraisal coping were significant in the final model predicting PTSD 
symptoms. Only trauma context and self-care coping were significant predictors of 
posttraumatic growth in the final model. Thus, while occupational variables explained 
more variance in PTSD symptoms, individual variables were stronger predictors of 
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posttraumatic growth. Using the cut-off recommended by Creamer et al. (2003), 23% of 
those who indicated that they had experienced trauma in their work role reported 
clinical levels of PTSD symptomatology. 
8.2 Study 2 
The second study sought to determine if the mental health of fire-fighters could 
be differentiated by an occupational factor; the work role that participants occupied. The 
study investigated the mental health of recruits, professional fire-fighters, station 
officers, and senior officers. As the different roles in the fire service are characterised by 
different levels of organisational and operational responsibilities, the hypothesis was 
that the primary work role would differentiate well-being and psychological distress. 
The study was also interested in determining if social support and self-efficacy were 
related to mental health in fire-fighters, and so they were included as covariates 
following the initial investigation of work role. ANOVAs revealed that recruits 
demonstrated significantly higher well-being, and significantly lower symptoms of 
depression and stress than the professional fire-fighters, station officers and senior 
officers. The active fire and rescue personnel were not significantly different from each 
other on symptoms of depression (i.e., there were no significant differences between 
professional fire-fighters, station and senior officers). Symptoms of stress significantly 
increased with seniority; station and senior officers reported more stress than 
professional fire-fighters. There were no significant differences in symptoms of anxiety 
between the groups. ANCOVAs were then conducted with social support and self-
efficacy entered as covariates to determine if the inclusion of these variables changed 
the differences between the groups that were found in the initial analyses. Some of the 
previously significant differences disappeared when social support and self-efficacy 
were accounted for. Recruits remained significantly higher on well-being than fire-
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fighters and station officers. However, senior officers were no longer the lowest group 
on the well-being measure, and their levels were no longer significantly different to that 
of the recruits. The fact that the senior officers well-being shifted to a level just below 
the recruits suggests that when perceptions of social support (which had a higher effect 
size than self-efficacy as a covariate) are higher, the senior officers’ well-being was also 
higher. In terms of stress, the inclusion of the covariates effectively separated the 
sample into those with and without high organisational loads; the recruits and fire-
fighters were significantly lower in stress than the station and senior officers. The 
results with regards to depression remained the same, with the recruits significantly 
lower than the active fire and rescue personnel. 
The second study presented also compared the levels of well-being and 
psychological distress in fire-fighters to groups studied in previous literature. The 
average level of well-being found in the active fire and rescue personnel (i.e., the 
average level across all groups excluding the recruits) was similar to that found in a UK 
population study (Abbott et al., 2010), an Australian study with emergency medical 
dispatchers (Shakespeare-Finch et al., 2013), and was slightly higher than that reported 
in a group of flood survivors (Shakespeare-Finch & Green, 2013). However, when the 
comparisons were made between the separate work role groups, it became evident that 
the station officers were reporting levels of well-being that were lower than that found 
in previous research. Average reports of stress, depression and anxiety in this study 
were within normal ranges (Lovibond & Lovibond, 1995), and consistent with 
Australian norms (Crawford et al., 2011). However, as with well-being, when 
comparisons were made according to work role, both station officers and senior officers 
reported higher levels of all three indicators of psychological distress than Australian 
norms, although scores were still within normal ranges. 
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8.3 Study 3 
The third manuscript included in the thesis comprised research that sought to 
create and test models for predicting well-being and psychological distress in fire and 
rescue personnel. Structural equation modelling was used as the most appropriate way 
to simultaneously assess the relationships between occupational predictors, 
interpersonal mediators and indicators of mental health (psychological distress and 
well-being). Latent variables reflecting operational and organisational stress were 
included as predictors, with receiving social support and organisational belongingness 
included as mediating variables. Well-being and psychological distress were modelled 
separately. A range of fit statistics demonstrated that the combination of variables 
resulted in a well-fitted model for predicting well-being. Further, 37% of the variance in 
well-being was accounted for by the organisational predictors and interpersonal 
mediators. Operational stress evidenced a significant direct path to well-being in this 
model, as well as a path mediated by social support. The effect of organisational stress 
on well-being however was entirely mediated through its relationship with 
organisational belongingness. The result that operational stress was both directly and 
indirectly related to well-being suggests that while the perception of increased 
operational stress has a negative impact on well-being and social support directly, when 
levels of social support are maintained or improved, the positive relationship between 
social support and well-being can somewhat mitigate the effects of operational stress. 
Organisational stress was negatively related to belongingness, implying that increased 
organisational stress was related to decreases in the perception of support and respect 
from the organisation. Belongingness then was positively related to well-being 
indicating that a sense of belonging to the organisation, of feeling respected and valued 
by the organisation, mitigates the negative impact of organisational stress. The fact that 
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the relationship between organisational stress and well-being was mediated by 
organisational belongingness can be interpreted in two ways. Firstly, that although 
organisational belongingness demonstrated a positive relationship with well-being, 
because organisational stress has a negative influence on belongingness, organisational 
stress can reduce well-being though reducing the potential for belongingness to promote 
well-being. The second way to interpret this finding is that, even in an environment that 
may inevitably have organisational stress, if organisational belongingness can be 
promoted and improved, the negative impact that organisational stress exerts on well-
being can be reduced. 
The model predicting psychological distress with the same combination of 
predictor and mediating variables also demonstrated a good fit for the data, although 
less of the variance in psychological distress (24%) was explained by the combination 
of occupational predictors and interpersonal mediators. Contrary to expectations, the 
two models were relatively similar, but with paths to psychological distress being in the 
opposite direction than those to well-being (i.e., social support was negatively related to 
psychological distress, operational stress was positively related to psychological 
distress). The paths to psychological distress were weaker than those to well-being, but 
those that were significant in the well-being model were also significant in the model 
predicting psychological distress. A point of difference was that there was a significant 
direct and positive relationship between organisational stress and psychological distress, 
where the direct path from organisational stress to well-being was not significant.  
The results of this study supported previous research which has found that 
occupational factors are related to psychological distress (e.g., Bennett et al., 2005). 
However, previous research has generally supported the notion that there is a stronger 
relationship between organisational stress and mental health than between operational 
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stress and mental health (e.g., Huddleston et al., 2006; Watters et al., 2005). If just 
observing the direct paths, the current research did not corroborate a stronger 
relationship between organisational stress and mental health than from operational 
stress to mental health. When considering the mediated paths in addition to the direct 
paths, the discrepancy between how strongly operational and organisational stress relate 
to mental health became less obvious, although still apparent and still in contradiction to 
previous research.   
8.4 Study 4 
The fourth study of the thesis reported on a qualitative study with fire-fighters 
who had been working with the fire service for less than 2 years. This study was seeking 
to determine what the participants found to be challenging or rewarding in the role as 
well as the factors that new fire-fighters felt were important for their mental health. The 
data was organised around three overarching themes; work role, work context, and 
personal development. Within each overarching theme, a number of component themes 
were identified; the component themes then were comprised of sub-themes. The 
overarching theme of work role included the component themes of community service, 
challenges and trauma exposure. The community service theme included themes around 
the importance of the community as a source of motivation and gratification for fire-
fighters. The participants described most of the challenges in a positive way; 
particularly around using and learning new skills. The exception to this positive view 
was the challenge posed by the continuing formal education. The final component 
theme for work role was trauma exposure. Within this theme, participants conveyed a 
sense that they would be resilient in the face of difficult work events, but that they did 
consider some types of call-outs (i.e., including children or high emotion from 
bystanders) to be more difficult than others. The participants also described using 
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dissociation when they were at difficult call-outs as a way to maintain focus on doing 
their job well. 
The overarching theme of work context included the component themes of 
camaraderie and organisational structure. Within the camaraderie component theme, 
participants expressed an appreciation for the support and important role played by 
station officers, as well as the strong bond between peers in the fire service. 
Camaraderie was depicted as an aspect of the job that gave participants a great sense of 
reward or benefit from the work, but also as something that they felt was important for 
being able to do the job well. As an example, the participants described the struggles 
that could come from changing crews in the first few years, both in terms of the effect 
on camaraderie, but also how it impacted on their ability to carry out their work roles. 
When discussing the organisational structure, participants described the reduced 
responsibility for decision making that came with their rank, as well as a level of 
distrust of the more senior management, and frustration with recent government 
changes that were impacting on the fire service. The participants also reported that they 
felt that the organisation cared for them. 
The final overarching theme was personal development and included component 
themes of; confidence, cognitive restructuring, benefit of support, and priorities. 
Participants reported that they felt more confident as a result of becoming a fire-fighter. 
They also described the development of strategies around cognitive restructuring that 
they used to cope with their difficult work roles, particularly around maintaining 
realistic expectations of what their role is and reminding themselves that they are 
helping people. The participants expressed an understanding of the benefit of support 
for maintaining their mental health. There were three sources of support; family, peers 
and colleagues, and the formal support through the organisation. The source of support 
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most positively described in this study was that from peers and colleagues. The final 
component theme for personal development was priorities. Two important benefits of 
working in the fire and rescue service for participants were that it allowed them to have 
work life balance and spend time with their family, and that it helped them to maintain 
their physical fitness. Overall, the results of the fourth manuscript were used to clarify 
some of the inconsistencies in the research particularly around sources of support, and 
to point to avenues for better supporting fire-fighters, such as promoting the informal 
support networks and building trust with the wider organisation.   
8.5 Hypothesis testing 
There were a number of hypotheses that were proposed at the conclusion of the 
literature review (Chapter 2). The results of the studies will be briefly summarised with 
regards to the hypotheses here before moving on to the wider contribution to literature. 
The first hypothesis stated that the predictors of positive indicators (posttraumatic 
growth and well-being) and negative indicators (PTSD and psychological distress) of 
mental health would not be consistent. This hypothesis received mixed support. In the 
first study (Chapter 4), the predictors of posttraumatic growth and PTSD symptoms 
were distinct. However, in the second study (Chapter 5), social support and self-efficacy 
were significant covariates in the relationship between work role and both well-being 
and indicators of psychological distress. For the most part, the effect sizes were larger 
for well-being than for the indicators of psychological distress. Similarly, the predictors 
of well-being and psychological distress in the third study (Chapter 6) were largely 
consistent (with the exception of organisational stress becoming a significant predictor 
in the psychological distress model). Again though, the paths to well-being were 
stronger than the paths to psychological distress. Collectively the results of these studies 
suggest that when the variables are not distinctly predicting positive and negative 
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outcomes, the strength of the relationships vary, thus partially supporting the first 
hypothesis. 
The second hypothesis stated that the majority of fire-fighters in this research 
would not record clinical levels of pathology. This hypothesis was supported by the 
results in Study 1 (Chapter 4) and Study 2 (Chapter 5). In the first study, the majority of 
the participants did not report clinical levels of PTSD symptoms. In the second study, 
the average levels of psychological distress were within normal ranges, although there 
were indicators that station and senior officers were struggling. 
The third hypothesis predicted that occupational factors would significantly 
predict mental health and this hypothesis was unequivocally supported. Occupational 
factors predicted all indicators of mental health; posttraumatic growth and PTSD 
symptoms (Chapter 4), and both well-being and psychological distress (Chapters 5 and 
6). The fourth hypothesis posited that organisational factors would be stronger 
predictors of mental health than operational factors. This hypothesis was tested in the 
first and third studies and was not supported in either study. In the Study1 (Chapter 4) 
operational stress was a stronger predictor of post-trauma outcomes than organisational 
stress. In the paper using structural equation modelling (Chapter 6), operational stress 
had a direct relationship with mental health indicators, while organisational stress was 
not directly related to well-being and was weakly related to psychological distress.  
The final hypothesis asserted that social support, organisational belongingness, 
self-efficacy, and coping would be significant mediators/covariates in the relationships 
between occupational factors and mental health. This hypothesis was assessed across 
the first three studies and was supported. Social support was significant related to well-
being and psychological distress (Chapter 5 and Chapter 6). Organisational 
belongingness was also a significant predictor of well-being and psychological distress 
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(Chapter 6). Self-efficacy was a significant covariate for well-being and psychological 
distress (Chapter 5) and coping significantly predicted posttraumatic growth and PTSD 
symptoms (Chapter 4).  
8.6 Contribution to literature 
The hypotheses that were proposed for the thesis research received mixed 
support. The results of all four studies will now be integrated into a discussion of how 
the findings relate to literature in the field. This will begin with a discussion of the 
results in light the salutogenic model, and conclusions made regarding the mental health 
of fire-fighters in this research. Following this, the occupational predictors, and the 
mediating variables will be discussed, with particular attention paid to those variables 
that may be beneficial for health promotion. 
8.6.1 Salutogenesis and mental health 
The thesis research was conducted within the salutogenic model that was 
proposed by Antonovsky (1979). In particular, the choice of outcome and mediator 
variables was influenced by the salutogenic model. Both positive and negative 
indicators of mental health were chosen in order to more completely account for the 
continuum of health. Well-being and psychological distress were assessed in the whole 
sample, and posttraumatic growth and PTSD symptoms were assessed in the group of 
participants who reported experiencing trauma. Furthermore, the results of the research 
have been interpreted with a particular focus on identifying factors that enable people to 
stay well, rather than exclusively focusing on how people come to experience ill-health.  
Previous research with fire-fighters has found rates of PTSD that are higher than 
those found in the general population. The trauma investigation in the current research 
found that 23% of the sample was above the threshold for probable clinical levels of 
PTSD symptoms. However, previous research in emergency service workers has not 
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tended to account for experiences of trauma, instead assuming that because a person 
works in such a role, they have experienced a traumatic event. Therefore in order to 
make comparisons it is necessary to convert this percentage to account for the whole 
sample (rather than just those who reported experiencing trauma in the work role), 
which then reveals that 16% of the larger sample were above the clinical threshold for 
PTSD symptoms. This figure is similar to those found in previous investigations of the 
prevalence of PTSD in fire-fighters, nationally (Chamberlin & Green, 2010) and 
internationally (Watters et al., 2005). When considered another way, 84% of fire-
fighters in this research did not demonstrate significant levels of posttraumatic stress 
symptomatology. Furthermore, the average levels of reported posttraumatic growth 
were moderate, and similar to that reported in other Australian emergency service 
workers (Shakespeare-Finch & Moris, 2010). Therefore, while there were indicators 
that some people were struggling following trauma, there were also indicators that the 
larger proportion of the group continued to thrive, and that many reported markers of 
growth. In terms of symptoms of anxiety, depression and stress, when averaged across 
all work roles the levels were within normal ranges and consistent with those found in 
the wider Australian population (Crawford et al., 2011).  
However, there was evidence that station and senior officers were reporting 
higher levels of symptoms than those reported in the Australian population. The trend 
for the more senior fire-fighters to be struggling was also true when examining well-
being. While average levels were similar to previously reported research, when the 
groups were examined separately the station officers were endorsing lower levels of 
well-being than those reported in previous research (e.g., Abbott et al., 2010). So again, 
a minority of the larger group showed signs of impaired mental health, but the larger 
proportion remained well.  
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8.6.2 Occupational factors 
Occupational factors were investigated across all studies. In the first study 
trauma exposure, operational and organisational stress, were included as predictors of 
posttraumatic growth and PTSD symptoms. In the second study the effect of the work 
role held by participants on well-being and psychological distress was examined. In the 
third study operational and organisational stress were modelled as predictors of well-
being and psychological distress. In the fourth study, participants were asked about the 
aspects of their work that they found difficult. All studies found occupational factors to 
predict mental health.  
The occupational factor of work role was found to differentiate well-being and 
psychological distress. The second study (Chapter 5) found that station and senior 
officers appeared to be struggling more than the fire-fighters who did not have 
management roles (i.e., professional fire-fighters). One explanation for this result may 
be provided by the qualitative study of new fire-fighters, particularly the finding 
regarding the importance of crew cohesion and support (Chapter 7; camaraderie, 
collegial support). It is possible that those occupying more senior roles may not 
experience the same sense of togetherness, or belongingness, with fellow fire-fighters. 
While station officers remain on active duty, and attend all incidents with their crew, 
they become the team member responsible for how the scene is managed, and for 
supporting the other members of their crew. Perhaps this separation of roles means that 
station officers do not feel as supported in their duties, or as connected to the team, as 
they were when on an equal organisational footing. Similarly, the senior officers attend 
serious incidents, such as those where fatalities occur, but do so individually rather than 
as part of the crew. In such situations the senior officers arrive after the emergency 
work is done, the fires are out, or the people are extricated from the car wreck. In these 
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situations senior officers are not able to be instrumentally useful in terms of the 
emergency, but still must bear witness to the immediate aftermath of tragedy. Previous 
research has highlighted the difficulty that emerges when emergency service workers 
feel that they are not able to help for example, with ambulance officers (Halpern et al., 
2009) and also in a sample of fire-fighters (Haslam & Mallon, 2003). In both studies, 
when incidents evoked a sense of helplessness, the emergency workers were more likely 
to perceive the incident as traumatic. A theme that emerged from the fourth study was 
that being able to help the community was a motivator for entering the fire service, and 
a source of satisfaction for fire-fighters (Chapter 7; community service). It is important 
to consider then that all senior officers began their careers as active on-road fire-
fighters, and that their motivation for entering the fire service likely centred on helping 
people. The shift to primarily management roles may come with adjustment difficulties 
for which they may not be prepared, further complicated by the fact that the fire-fighter 
becomes the ‘boss’ among people who had been their peers and perhaps their support 
system.  
A potential explanation for the result that station officers were experiencing 
lower levels of well-being than senior officers and permanent fire-fighters may be 
offered with reference to the results of the well-being model (Chapter 6). Fire-fighters 
perform primarily operational roles, senior officers perform primarily organisational 
roles, but station officers must juggle both operational stress and organisational stress. 
The fact that the impact of operational and organisational stress operate along separate 
paths in predicting well-being may suggest that for station officers who must deal with 
higher loads of both types of stress, negative effects on their well-being may be 
compounded. That is to say, that the higher levels of operational stress may reduce their 
social support and higher levels of organisational stress associated with the management 
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role may reduce a station officer’s sense of belongingness. Station officers’ well-being 
may then be negatively impacted by both a reduction of social support and by a 
reduction in perceptions of organisational belongingness.  
Operational and organisational stress were also included in the regressions 
predicting PTSD symptoms and posttraumatic growth in the subsample of fire-fighters 
who reported experiencing trauma through their work role (Chapter 4). Previous 
research has focused on determining which type of stressor (operational or 
organisational) was a stronger predictor of outcomes (e.g., Bennett et al., 2005). The 
current research extended this to determine if operational and organisational stressors 
were equally related to different outcomes, and to assessing if each type of stress was 
related to outcomes in the same way. Both the regression analysis with trauma 
outcomes (Chapter 4) and the models with well-being and psychological distress 
(Chapter 6) indicated that operational and organisational stress variables were 
differentially related to outcomes. Perceptions of operational and organisational stress 
were both significant predictors of PTSD symptoms, but not of posttraumatic growth. 
The relationships were also different between well-being and psychological distress in 
the structural models. Data therefore indicated that occupational stress evidenced 
differential relationships depending on what the outcome variable of interest was. This 
finding supports the research conducted by Brough (2004), which found that the 
relationships between operational and organisational hassles and well-being were 
different depending on the particular outcome being examined; in that instance 
psychological strain and job satisfaction.  
There was also evidence in the thesis research that the individual relationships of 
operational and organisational stress with each outcome were distinct, and so 
operational stress was related to outcomes in a different way than organisational stress. 
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Contrary to previous research, operational stress evidenced a stronger relationship with 
PTSD symptoms than organisational stress (Chapter 4; β = .26 and β = .20 
respectively), and although neither were significant predictors in the final posttraumatic 
growth regression, this pattern continued (operational stress β = .16, organisational 
stress β = .00). The finding that operational stress was a stronger predictor of post-
trauma outcomes than organisational stress contradicts the research of Huddleston et al. 
(2006) and Bennett et al. (2005). However, neither of these studies included 
interpersonal or coping variables. It is possible that the results of the current research 
were inconsistent with previous studies because the effects of other variables 
(particularly social support and organisational belongingness) were also accounted for. 
It appears that operational and organisational stressors are not just directly related to 
outcomes, but that they influence mediating variables. This hypothesis was assessed and 
supported in the structural models (Chapter 6). Operational stress was directly related to 
well-being, but the relationship between organisational stress and well-being was 
mediated by organisational belongingness. There was a direct relationship between 
organisational stress and psychological distress, but the mediated path was stronger. 
Mediation through social support also occurred for operational stress. Therefore, results 
demonstrated that most of the variance in the relationship between organisational stress 
and mental health is mediated by other variables. When previous research has assessed 
the impacts of operational and organisational stress, they have not generally included 
variables which might mediate this relationship. Therefore, in only assessing the direct 
relationships between operational and organisational stress and outcomes, they are more 
likely to find a stronger relationship between organisational stress and outcomes 
because the effect that organisational stress has on other variables is not accounted for. 
When assessed simultaneously with variables that mediate the influence of 
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organisational stress, the variance that would otherwise be explained by organisational 
stress may be distributed among other variables. 
8.6.3 Mediators and covariates 
Social support, organisational belongingness, self-efficacy and coping were 
investigated as mediators or covariates. Social support was a significant mediator of the 
relationship between operational stress and both well-being and psychological distress 
(Chapter 6) and was a significant covariate in the relationship between work role and 
well-being, as well as for anxiety, depression and stress (Chapter 5). Previous research 
has also supported the importance of social support as a positive predictor of well-being 
(e.g., Ferguson & Goodwin, 2010) and a negative predictor of psychological distress 
(Chen et al., 2009). The current research extended the understanding of social support in 
emergency service workers by not simply including it as a predictor, but also including 
social support as a mediator in the models tested. Consistent with research that has 
suggested that work variables can impact on social support (Michie & Williams, 2003), 
social support was significantly predicted by operational stress. The more operational 
stress that fire and rescue personnel reported, the less social support they perceived. 
Previous research that has investigated help-seeking may provide an explanation for this 
finding. Although social support is positively related to positive outcomes such as well-
being, the more distress people feel, the less likely they are to seek support (Ryan et al., 
2010). Therefore, fire and rescue personnel who were experiencing higher levels of 
operational stress may be less likely to seek out support from those around them. One 
important factor to consider is that, according to the qualitative results, the crew is the 
primary source of support for fire-fighters. One of the reasons for this is that they have 
shared experiences. However, the unintended side effect may be that as a crew they 
share the same burden of the operational tasks, as they struggle with the effects of this, 
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they may become less able to provide support to the other members of the crew, while 
simultaneously needing more support themselves. Therefore, the effect of the lack of 
support in burdened crews may increase exponentially as more crew members start to 
struggle. Those around them may also be less inclined to offer support. However, the 
significant paths from social support to well-being and psychological distress indicated 
that where personnel do perceive social support, there are benefits for their mental 
health.  
Social support appeared to be particularly beneficial for well-being. The path 
from social support to well-being was stronger than the path from social support to 
psychological distress (Chapter 6). Furthermore, when included as a covariate, social 
support (and to a lesser extent self-efficacy) changed the relationship between work role 
and well-being (Chapter 5). Before social support was entered, the well-being of senior 
officers was significantly lower than that reported by recruit fire-fighters. When the 
well-being values were adjusted for the effects of social support, the well-being of 
senior officers was no longer significantly lower than recruit fire-fighters.  
Social support was not a consistent predictor of post-trauma outcomes (Chapter 
4). The relationship between social support and posttraumatic growth has not been 
consistent in the literature. The model of posttraumatic growth suggests that social 
support may be important for the development of posttraumatic growth directly as a 
coping resource, but also through allowing for disclosure of the event, thereby 
facilitating the rebuilding of core beliefs (Calhoun & Tedeschi, 2006). Social support 
can also act as a marker for the availability of growth schemas in the environment. 
Some previous research has found a significant positive relationship between social 
support and posttraumatic growth (Morris & Shakespeare‐Finch, 2011) and others have 
not found a significant relationship (Cieslak et al., 2009). Social support was not a 
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significant predictor of posttraumatic growth among fire-fighters in the current research, 
and more research to uncover the inconsistencies with regards to social support and 
posttraumatic growth is needed. The effect of social support on PTSD symptoms has 
generally been supported in previously literature (e.g., Meyer et al., 2012). Social 
support was not a significant predictor for fire and rescue personnel in the final PTSD 
regression either; however social support was significant prior to the inclusion of the 
coping variables. Social support was a factor that had previously been implicated in the 
development of PTSD (e.g., Regehr, 2009). Again this result highlights the complexity 
of interplay between variables and that studies only investigating a linear relationship 
between two variables may miss the influence of third, fourth of fifth variables.  
Organisational belongingness has not been investigated previously in emergency 
service populations. Previous literature in the general workforce has established that 
organisational belongingness is negatively related to depression and anxiety (Cockshaw 
et al., 2012). Consistent with such research in non-emergency service populations, the 
third study of this thesis found that organisational belongingness was significantly 
related to mental health (Chapter 6). Using structural equation modelling, belongingness 
was found to be significantly negatively related to psychological distress in fire-fighters. 
In addition, a stronger positive relationship was found between organisational 
belongingness and well-being. In the fire-fighters in this study, organisational stress was 
a significant negative predictor of belongingness. Thus, when personnel experienced 
higher levels of organisational stress, their sense of belonging was negatively impacted. 
However, the negative impact of organisational stress on well-being was reduced when 
personnel reported that they were respected by, and connected to, their organisation.  
Similarly to social support, in the current research belongingness was less 
consistently related to post-trauma outcomes (Chapter 4). Previous research has not 
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investigated organisational belongingness and post-trauma outcomes, although 
camaraderie (a concept similar to belongingness) was found to be a negative predictor 
of PTSD symptoms in a sample of volunteer fire-fighters (Tuckey & Hayward, 2011). 
Organisational belongingness was not a significant predictor of PTSD symptoms in the 
current study, and while it was a significant predictor of posttraumatic growth, when the 
coping strategies were included in the equation organisational belongingness was no 
longer significant. A possible explanation for this might be that organisational 
belongingness impacted on coping strategies, particularly the strategy that includes 
seeking support and emotional expression, and so some of the variance that was 
explained by organisational belongingness may have been subsumed by the coping 
strategies.  
The results of the qualitative study with new fire-fighters introduced a need for 
clarification with regards to the nature of organisational belongingness in the fire and 
rescue service. In Chapter 7, the participants described a level of disconnect and a 
relative lack of trust with senior management and the wider organisation. This result 
seems incompatible with the previously reported results regarding organisational 
belongingness. However, the participants also described the camaraderie and support 
that they received at a crew and station level. Examination of the items of the 
Psychological Sense of Organisational Membership scale (Cockshaw & Shochet, 2010) 
reveals that many of the questions do not refer to the wider organisation. For example, 
“People here notice when I’m good at something” and “I can really be myself in this 
organisation” could have been responded to with the station or crew in mind, and 
participants may have been thinking of station officers when they responded to “There’s 
at least one supervisor/ manager in this organisation I can talk to if I have a problem”. 
Therefore, while the questionnaire was intended to capture the level of support and 
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belonging at the wider organisational level, it may in fact have been capturing how 
connected and respected the participants felt with regards to their crew and station 
officer. 
The effects of self-efficacy and coping were also investigated in the current 
research. Previous research has found a negative relationship between self-efficacy and 
psychological distress (Luszczynska et al., 2009) and a positive relationship between 
self-efficacy and well-being (Nielsen et al., 2009). In the current research, self-efficacy 
was found to be a significant covariate of the relationship between work role and all 
mental health outcomes assessed in Chapter 5 (i.e., well-being, anxiety, depression, and 
stress). However, in all ANCOVAs the effect of social support was stronger than that of 
self-efficacy. Coping strategies were included as predictors in the regressions for the 
trauma sample (Chapter 4). Previous research suggested that the coping strategies that 
were characterised by reappraisal would be related to posttraumatic growth (Prati & 
Pietrantoni, 2009) and that avoidance based strategies would be related to PTSD 
symptoms (Brown et al., 2002). The results of the first study did not support these 
assertions, although the results did support that coping strategies were differentially 
related to post-trauma outcomes. 
8.7 Practical and policy implications  
The implications of the results of the thesis research are far reaching, and extend 
from policy implications, to organisational management issues, and to considerations at 
a clinician level. Of particular interest for policy, were variables identified in this 
research which may be appropriate targets for promoting well-being in fire and rescue 
personnel. Operational stress and organisational stress were strong predictors of well-
being in the current study. However, while psycho-education may assist fire and rescue 
personnel to perceive less stress originating from these factors, the essential operational 
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and organisational tasks will likely not be particularly modifiable. The influence of 
social support and organisational belongingness also evidenced consistent relationships 
with mental health. These factors are potentially modifiable through strategies such as 
psycho-education, and may mitigate the negative impact of operational and 
organisational stress on mental health. 
The results regarding the well-being and stress levels of more senior fire and 
rescue personnel also suggests a practical implication of this research at the 
organisational level. The indicators that these groups may be struggling more than 
permanent fire-fighters suggest that more targeted support might be necessary to 
promote mental health in these groups. For example, when a person is promoted to the 
rank of station officer following years as a fire-fighter, organisations may need to 
provide additional training for the new role including highlighting potential difficulties 
in adjusting to their new place in the crew, ways to manage the inevitable conflicts 
between staff, and the likely additional stress that comes from not only operational 
duties, but the new demands that are a part of being in the management team.  
The high level of well-being and low levels of psychological distress in the 
recruit fire-fighters supports the current recruitment practices. The results of the study 
comparing recruit fire-fighters to active and longer serving fire-fighters suggests that the 
processes of recruitment and psychometric assessment were largely successful in 
selecting a group of recruits with good mental health. When entering a profession which 
is characterised by elevated exposure to difficult experiences, it is important that fire-
fighters begin their career healthy. Supporting the necessity of beginning their career 
healthy, previous experience of psychological disorders is one of the risk factors for 
future psychological disorders (e.g., Brewin et al., 2000).  
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There are several findings from this research that clinicians might consider. 
General clinicians are engaged as external providers of support by many emergency 
services. They are necessarily trained in their field of expertise (i.e., psychology), 
however this may not include training specific to how to best support fire-fighters. 
Working with fire-fighters may require consideration of additional factors, particularly 
around boundaries and responses to trauma. For example, fire-fighters work within a 
paramilitary, hierarchical organisation. The rank system was described by participants 
in the qualitative study (Chapter 7). There are clear boundaries around operational and 
organisational tasks, with limited autonomy in some senses. Some approaches to 
handling interpersonal difficulties may not be appropriate within a hierarchical system. 
Actively promoting social support is one factor that might be helpful, particularly 
support from peers. The current research demonstrated that fire-fighters who are 
experiencing operational stress perceive a reduction in social support, but also that 
social support promotes well-being and a reduction in psychological distress. 
Encouraging fire-fighters to maintain or even increase their social support may be 
particularly beneficial. The qualitative study found that fire-fighters employ dissociation 
as a way of maintaining focus on their work tasks in the face of difficult call-outs. 
Generally, the participants also described discussing call-outs on the way back to the 
station, or when they returned to the station, suggesting that they are able to reconnect 
with the material. A practical implication of this finding is that it may be useful for 
clinicians to help fire-fighters to reconnect with the details of the event if they begin to 
struggle in situations where the process of reconnection did not happen naturally.  
8.8 Limitations and strengths of the current research 
The thesis research has some limitations, but also has significant strengths. This 
research employed mixed methods; both quantitative and qualitative data were used, 
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and a range of data analysis techniques were employed. The research primarily 
consisted of self report questionnaires. As such it is subject to the known limitations of 
self report measures, including the problem of common method variance and self-report 
bias. However, as discussed in the method section of this thesis (Chapter 3), one 
estimate of the impact of common method variance was assessed with regards to the 
structural equation models and was not found to meaningfully impact on the fit of the 
models.  A further potentially limiting factor was that there was no corroborating 
evidence from significant others be they family members, peers, or supervisors. This is 
therefore an area for future research. A complication of collecting corroborating 
evidence is that the process may make people feel as though they are more identifiable, 
particularly if the corroboration is regarding more rigorous diagnostic processes, or if 
corroborating evidence comes from other members of the organisation. There is also a 
large body of literature about stigma associated with perceptions of mental illness, and 
in the fire service this may be compounded by the perception that a person experiencing 
mental health difficulties will be viewed differently or considered to be unable to 
adequately perform in their role. These are all reasons why ensuring the anonymity in 
the research was important.  
It must be considered though, that even with the efforts to maintain anonymity, 
there is a chance that the reports of pathology may be underestimated in this research. 
Participants may have chosen to not acknowledge traumatic experiences if they were 
worried about the consequences of reporting a negative impact from attending such 
events. Further, participants who were aware that they were struggling may have chosen 
not to participate on that basis. A strength of the trauma study was that people were 
explicitly asked about trauma, rather than making assumptions about what is traumatic 
or indeed, that experiencing trauma is an inevitable consequence of fire and rescue 
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work. Previous research has made such assumptions and findings have been confounded 
as a result (e.g., Chamberlin & Green, 2010). Furthermore, the investigation in the 
current study also assessed if trauma had been experienced in more than one domain 
(work and/or personal life), and is the first study to do this with fire-fighters. The 
approach was consistent with previous research with ambulance officers, as were the 
results (Shakespeare-Finch et al., 2003). 
There is also the potential for cohort effects in cross sectional research, although 
efforts were made to sample widely from the state, and to include people who occupied 
varied work roles. A result of this particular strength is that it allowed the identification 
of the fact that station and senior officers represent a group in the fire service who are 
struggling with some aspects of their mental health when compared to new recruits and 
permanent fire-fighters. 
An important strength of the research lies in its comprehensiveness, on a number 
of levels. The measures of mental health included positive and negative indicators of 
mental health in general, and in terms of post-trauma outcomes. The research included a 
range of occupational variables, as well as interpersonal and individual difference 
variables. And finally, utilising a range of data analysis methods aided in more fully 
establishing relationships and inter-relationships among variables. 
8.9 Future research 
There are a number of ways in which the research can be extended to add to 
knowledge of the best ways of promoting and maintaining the mental health of fire-
fighters. For example, longitudinal studies can provide a strong research design where 
participants act as their own controls. So an obvious extension of the research presented 
here is to complete a longitudinal quantitative follow-up of the recruits who completed 
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the survey battery when first joining the academy. Such a follow-up was beyond the 
time limit of this PhD research. 
Given that social support and belongingness were demonstrated to be important 
for mental health, more investigation of these variables in fire-fighters and other 
emergency services may be beneficial. For example, what sources of support are drawn 
on by personnel occupying different roles? Perhaps the support available to more senior 
staff is different to support relied on by new recruits or fire-fighters. There is evidence 
to suggest that support from peers is the most beneficial to mental health in emergency 
service workers (e.g., Scully, 2011), and the importance of peer support was 
qualitatively supported with new fire-fighters in the current research, but perhaps peer 
support is not as readily available to those who hold more senior organisational 
positions. Peer support may be beneficial when dealing with operational stress but less 
effective when the issues a person has are derived from difficulties in peer relationships. 
Future research may also want to examine more predictors of social support and 
belongingness as they were so important in predicting well-being in this research. For 
example, what makes people feel that they belong to an organisation? Is a sense of 
belonging amenable to change?, and at what level of the organisation do people feel 
belongingness to (e.g., crew, station, broader organisation)? 
In this research presented here there was evidence of greater stress in station and 
senior officers. Therefore future research needs to be undertaken to understand the 
nature of the stress being perceived by people in these roles. Such an investigation may 
initially adopt a qualitative research methodology that includes not only questions about 
the sources of stress applicable to management roles (especially as station officers are 
also active fire-fighters) but also questions about how senior staff think the organisation 
can assist in reducing the stress they are experiencing. 
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8.10 Conclusion 
The research program outlined in this thesis sought to systematically investigate 
the mental health of fire-fighters. The first study investigated predictors of 
posttraumatic growth and posttraumatic stress in fire-fighters who had reported 
experiencing trauma through their work role. Trauma in multiple contexts was a 
predictor of both post-trauma outcomes measured however the other significant 
predictors were specific to each outcome. The second study assessed the effects of the 
role occupied by fire and rescue personnel on well-being and psychological distress. 
The results indicated that overall fire-fighters are within normal realms of mental health, 
although there were some indicators that station and senior officers were struggling 
more than permanent fire-fighters or new recruits. The third study presented evidence 
that operational and organisational stress significantly impact on both well-being and 
psychological distress, and that these relationships are mediated though social support 
and organisational belongingness. The final study was a qualitative follow-up of a group 
of recruits. This study presented information pertaining to the factors that fire-fighters 
felt were important to their mental health, as well as the challenges and benefits 
experienced over the first years of being a fire-fighter. Collectively, the research 
highlighted the importance of the organisational and operational factors in influencing 
the mental health of fire-fighters. Furthermore, results found that social support and 
organisational belongingness mediate the effects of occupational factors on mental 
health. The results of the research presented in the thesis have implications for 
supporting fire-fighters; at policy, organisational, and clinician levels. Fire-fighters 
perform vital community services, and the research that was carried out in this thesis 
provides valuable information for strategies for more targeted support for the mental 
health of fire-fighters, as well as providing clear direction for future research.  
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Appendix A 
The 2-Way Social Support Scale 
The following statements relate to your experience of giving or receiving social support. 
Please read each statement and then indicate the degree to which the statement is true for you 
from not at all (0) to always (5).  
 
  0 1 2 3 4 5 
1 There is someone I can talk to about the pressures in my life 0 1 2 3 4 5 
2 I am there to listen to other’s problems 0 1 2 3 4 5 
3 If stranded somewhere there is someone who would get me 0 1 2 3 4 5 
4 I help others when they are too busy to get everything done 0 1 2 3 4 5 
5 People confide in me when they have problems 0 1 2 3 4 5 
6 I feel that I have a circle of people who value me 0 1 2 3 4 5 
7 I am a person others turn to for help with tasks 0 1 2 3 4 5 
8 There is someone in my life that makes me feel worthwhile 0 1 2 3 4 5 
9 I give others a sense of comfort in times of need 0 1 2 3 4 5 
10 There is at least one person that  I feel I can trust 0 1 2 3 4 5 
11 When someone I lived with was sick I helped them 0 1 2 3 4 5 
12 There is someone in my life I can get emotional support from 0 1 2 3 4 5 
13 People close to me tell me their fears and worries 0 1 2 3 4 5 
14 
I have helped someone with their responsibilities when they 
were unable to fulfil them. 
0 1 2 3 4 5 
15 There is someone who would give me financial assistance 0 1 2 3 4 5 
16 When I am feeling down there is someone I can lean on 0 1 2 3 4 5 
17 There is at least one person that I can share most things with 0 1 2 3 4 5 
18 I have someone to help me if I am physically unwell 0 1 2 3 4 5 
19 I look for ways to cheer people up when they are feeling down 0 1 2 3 4 5 
20 
There is someone who can help me fulfil my responsibilities 
when I am unable 
0 1 2 3 4 5 
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Psychological Sense of Organisational Membership Scale (PSOM) 
 
On this page there are 18 statements about how a person might feel about their 
workplace. Beside each statement is a scale from 1 to 5, with 1 representing “not at 
all true” and 5 representing “completely true”.  Please read each statement and tick 
the box which most applies to the way you feel. 
 
  
Not at 
all true 
Somewhat 
true 
As often 
true as 
not true 
Almost 
always 
true 
Completely 
true 
1 I feel like a real part of this 
organisation. 
1 
 
2 
 
3 
 
4 
 
5 
 
2 People here notice when I’m good 
at something. 
1 
 
2 
 
3 
 
4 
 
5 
 
3 It is hard for people like me to be 
accepted here. 
1 
 
2 
 
3 
 
4 
 
5 
 
4 Other people in this organisation 
take my opinions seriously. 
1 
 
2 
 
3 
 
4 
 
5 
 
5 Most managers/supervisors in this 
organisation are interested in me. 
1 
 
2 
 
3 
 
4 
 
5 
 
6 Sometimes I don’t feel as if I 
belong here. 
1 
 
2 
 
3 
 
4 
 
5 
 
7 There’s at least one supervisor/ 
manager in this organisation I can 
talk to if I have a problem. 
 
1 
 
2 
 
3 
 
4 
 
5 
 
8 People in this organisation are 
friendly to me. 
1 
 
2 
 
3 
 
4 
 
5 
 
9 Managers/supervisors here are not 
interested in people like me. 
1 
 
2 
 
3 
 
4 
 
5 
 
10 I am included in lots of activities at 
this organisation. 
1 
 
2 
 
3 
 
4 
 
5 
 
11 I am treated with as much respect 
as other employees. 
1 
 
2 
 
3 
 
4 
 
5 
 
12 I feel very different from most other 
employees here. 
1 
 
2 
 
3 
 
4 
 
5 
 
13 I can really be myself in this 
organisation. 
1 
 
2 
 
3 
 
4 
 
5 
 
14 The managers/supervisors here 
respect me. 
1 
 
2 
 
3 
 
4 
 
5 
 
15 People here know I can do good 
work. 
1 
 
2 
 
3 
 
4 
 
5 
 
16 I wish I were in a different 
organisation. 
1 
 
2 
 
3 
 
4 
 
5 
 
17 I feel proud to belong to this 
organisation. 
1 
 
2 
 
3 
 
4 
 
5 
 
18 Other employees here like me the 
way I am. 
1 
 
2 
 
3 
 
4 
 
5 
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New General Self-Efficacy Scale 
The following statements relate to how you estimate your overall ability to 
perform successfully in a variety of achievement situations, or to how 
confident you are that you can perform effectively across varied tasks. Please 
read the statements and indicate how much you agree with them on a scale of: 
strongly disagree (1), disagree (2), neither agree nor disagree (3), agree (4), or 
strongly agree (5).  
 
  
Strongly 
Disagre
e    
Strongly 
Agree 
1. 
I will be able to achieve most of the 
goals that I have set for myself. 
1 2 3 4 5 
2. 
When facing difficult tasks, I am certain 
that I will accomplish them. 
1 2 3 4 5 
3. 
In general, I think that I can obtain 
outcomes that are important to me. 
1 2 3 4 5 
4. 
I believe I can succeed at most any 
endeavour to which I set my mind. 
1 2 3 4 5 
5. 
I will be able to successfully overcome 
many challenges. 
1 2 3 4 5 
6. 
I am confident that I can perform 
effectively on many different tasks. 
1 2 3 4 5 
7. 
Compared to other people, I can do 
most tasks very well. 
1 2 3 4 5 
8 
Even when things are tough, I can 
perform quite well. 
1 2 3 4 5 
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Depression Anxiety Stress Scales 
 
Please read each statement and circle the number which indicates how much the 
statement applied to you over the past week. There are no right or wrong answers. Do 
not spend too much time on any statement.  
 
0 = did not apply to me at all 
1 = applied to me some degree, or some of the time 
2 = applied to me a considerable degree, or a good part of the time 
3 = applied to me very much, or most of the time 
      
1. I found it hard to wind down. 0 1 2 3 
2. I was aware of dryness of my mouth. 0 1 2 3 
3. I couldn’t seem to experience any positive feeling at all. 0 1 2 3 
4. I experienced breathing difficulty (e.g., excessively rapid 
breathing, breathlessness in the absence of physical 
exertion). 
0 1 2 3 
5. I found it difficult to work up the initiative to do things. 0 1 2 3 
6. I tended to over-react to situations. 0 1 2 3 
7. I experienced trembling (e.g., in the hands). 0 1 2 3 
8. I felt that I was using a lot of nervous energy. 0 1 2 3 
9. I was worried about situations in which I might panic and 
make a fool of myself. 
0 1 2 3 
10. I felt that I had nothing to look forward to. 0 1 2 3 
11. I found myself getting agitated. 0 1 2 3 
12. I found it difficult to relax. 0 1 2 3 
13. I felt down-hearted and blue. 0 1 2 3 
14. I was intolerant of anything that kept me from getting on 
with what I was doing. 
0 1 2 3 
15. I felt I was close to panic.  0 1 2 3 
16. I was unable to become enthusiastic about anything. 0 1 2 3 
17. I felt I wasn’t worth much as a person. 0 1 2 3 
18. I felt that I was rather touchy. 0 1 2 3 
19. I was aware of the action of my heart in the absence of 
physical exertion (e.g., sense of heart rate increase, heart 
missing a beat). 
0 1 2 3 
20. I felt scared without any good reason. 0 1 2 3 
21. I felt that life was meaningless.  0 1 2 3 
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The Well-Being scale 
Please read the following statements and indicate how much they apply to you. Tick a box 
from Disagree strongly (1) to Agree strongly (6). 
 
1  I am not afraid to voice my opinions even when they 
are in opposition to the opinions of most people 
1 2 3 4 5 6 
2 My decisions are not usually influenced by what 
everyone else is doing 
1 2 3 4 5 6 
3 I tend to worry what other people think of me 1 2 3 4 5 6 
4 I have confidence in my opinions even if they are 
contrary to the general consensus 
1 2 3 4 5 6 
5 I often change my mind about decisions if my friends 
and family disagree 
1 2 3 4 5 6 
6 Being happy with myself is more important than 
having others approve of me 
1 2 3 4 5 6 
7 It is difficult for me to voice my own opinions on 
controversial matters 
1 2 3 4 5 6 
8 I do not fit very well with the people and the 
community around me 
1 2 3 4 5 6 
9 I am quite good at managing the many 
responsibilities of my daily life 
1 2 3 4 5 6 
10 I often feel overwhelmed by my responsibilities 1 2 3 4 5 6 
11 I generally do a good job of taking care of my 
personal finances and affairs 
1 2 3 4 5 6 
12 I am good at juggling my time so that I can fit 
everything in that needs to be done 
1 2 3 4 5 6 
13 I have difficulty arranging my life in a way that is 
satisfying to me 
1 2 3 4 5 6 
14 I have been able to build a home and a lifestyle for 
myself that is much to my liking 
1 2 3 4 5 6 
15 I am not interested in activities that will expand my 
horizons 
1 2 3 4 5 6 
16 I don't want to try new ways of doing things – my life 
is fine the way it is 
1 2 3 4 5 6 
17 I think it is important to have new experiences that 
challenge how you think about the world 
1 2 3 4 5 6 
18 When I think about it, I haven't really improved much 
as a person over the years 
1 2 3 4 5 6 
19 I have the sense that I have developed a lot as a 
person over time 
1 2 3 4 5 6 
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20 I do not enjoy being in new situations that require me 
to change my old familiar ways of doing things 
1 2 3 4 5 6 
21 There is a truth in the saying that you can't teach an 
old dog new tricks 
1 2 3 4 5 6 
22 Most people see me as loving and affectionate 1 2 3 4 5 6 
23 I often feel lonely because I have few close friends 
with whom to share my Concerns 
1 2 3 4 5 6 
24 I enjoy personal and mutual conversations with 
family members or friends 
1 2 3 4 5 6 
25 I don't have many people who want to listen when I 
need to talk 
1 2 3 4 5 6 
26 It seems to me that most other people have more 
friends than I do 
1 2 3 4 5 6 
27 People would describe me as a giving person, willing 
to share my time with others 
1 2 3 4 5 6 
28 I know that I can trust my friends and they know that 
they can trust me 
1 2 3 4 5 6 
29 I tend to focus on the present, because the future 
nearly always brings me problems 
1 2 3 4 5 6 
30 My daily activities often seem trivial and unimportant 
to me 
1 2 3 4 5 6 
31 I don't have a good sense of what it is I am trying to 
accomplish in life 
1 2 3 4 5 6 
32 I used to set goals for myself, but that now seems a 
waste of time 
1 2 3 4 5 6 
33 I am an active person in carrying out the plans I set 
for myself 
1 2 3 4 5 6 
34 I sometime feel I have done all there is to do in life 1 2 3 4 5 6 
35 I enjoy making plans for the future and working to 
make them a reality 
1 2 3 4 5 6 
36 I feel that many of the people I know have got more 
out of life than I have 
1 2 3 4 5 6 
37 I have made some mistakes in the past, but feel that 
all in all everything has worked out for the best 
1 2 3 4 5 6 
38 In many ways, I feel disappointed about my 
achievements in life 
1 2 3 4 5 6 
39 My attitude about myself is probably not as positive 
as most people feel about themselves 
1 2 3 4 5 6 
40 The past had its ups and downs, but in general I 
wouldn't want to change it 
1 2 3 4 5 6 
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41 When I compare myself with friends and 
acquaintances, it makes me feel good about who I am 
1 2 3 4 5 6 
42 In general, I feel confident and positive about myself 1 2 3 4 5 6 
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Operational Stress Questionnaire 
Below is a list of items that describe different aspects of being a fire-fighter. After each item, 
please circle how much stress it has caused you over the past 6 months, using a 7-point scale 
(see below) that ranges from “No Stress At All” to “A Lot of Stress”: 
 
No stress at all   Moderate stress   A lot of stress 
1 2    3 4 5     6 7 
 
1 Shift work 1 2 3 4 5 6 7 
2 Working alone at night        
3 Over-time demands        
4 Risk of being injured on the job        
5 Work related activities on days off (e.g. court, 
community events) 
       
6 Traumatic events (e.g. MVA, domestics, death, injury)        
7 Managing your social life outside of work        
8 Not enough time available to spend with friends and 
family 
       
9 Paperwork        
10 Eating healthy at work        
11 Finding time to stay in good physical condition        
12 Fatigue (e.g. shift work, over-time        
13 Occupation-related health issues (e.g. back pain)        
14 Lack of understanding from family and friends about 
your work 
       
15 Making friends outside the job        
16 Upholding a "higher image" in public        
17 Negative comments from the public        
18 Limitations to your social life (e.g. who your friends are, 
where you socialize) 
       
19 Feeling like you are always on the job        
20 Friends / family feel the effects of the stigma associated 
with your job 
       
21 Dealing with co-workers         
22 The feeling that different rules apply to different people 
(e.g. favouritism)  
       
23 Feeling like you always have to prove yourself to the 
organization  
       
24 Excessive administrative duties         
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25 Constant changes in policy / legislation         
26 Staff shortages         
27 Bureaucratic red tape         
28 Too much computer work         
29 Lack of training on new equipment         
30 Perceived pressure to volunteer free time        
31 Dealing with supervisors         
32 Inconsistent leadership style         
33 Lack of resources         
34 Unequal sharing of work responsibilities         
35 If you are sick or injured your co-workers seem to look 
down on you  
       
36 Leaders over-emphasise the negatives (e.g. supervisor 
evaluations, public complaints)  
       
37 Internal investigations         
38 Dealing the court system         
39 The need to be accountable for doing your job         
40 Inadequate equipment         
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Coping Responses in Rescue Service Workers 
The following are a list of strategies that people can use to cope with difficult circumstances. 
Please indicate the extent that you use each strategy from never having used the strategy (1) to 
using the strategy often (4). 
 
 
1 Remind yourself that you are providing help 1 2 3 4 
2 Remind yourself that things could be worse 1 2 3 4 
3 Look at the situation realistically 1 2 3 4 
4 Figure out things you feared really could have happened 1 2 3 4 
5 Attempt to figure out when responses were irrational 1 2 3 4 
6 Seek increased emotional support from others 1 2 3 4 
7 Develop positive attitude about the incident 1 2 3 4 
8 Find new interests 1 2 3 4 
9 Figure out the meaning of being in the job 1 2 3 4 
10 Put your feelings out of mind 1 2 3 4 
11 Think about good things in life 1 2 3 4 
12 Think of the meaning of life following the event 1 2 3 4 
13 Put the whole thing out of mind 1 2 3 4 
14 
Spend more time listening to music, writing, or getting in touch 
with nature 
1 2 3 4 
15 Talk to others about the incident 1 2 3 4 
16 Think about what happened alone 1 2 3 4 
17 Figure out why the incident made you feel as it did  1 2 3 4 
18 Look for someone to provide direction 1 2 3 4 
19 
Figure out how things would have been different if you had acted 
in a different way 
1 2 3 4 
20 Work on expectations for the future 1 2 3 4 
21 Let yourself experience all the feelings you had about the event 1 2 3 4 
22 Involve self in other activities 1 2 3 4 
23 Seek out other workers dealing with the same thing 1 2 3 4 
24 Figure out choices in life and how they relate to the event 1 2 3 4 
25 Think about humorous parts of the event 1 2 3 4 
26 Withdraw from people 1 2 3 4 
27 Do things impulsively to see if such activities would help 1 2 3 4 
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Posttraumatic Growth Inventory 
 
Indicate for each of the following statements the degree to which the change 
reflected in the question is true in your life as a result of your crisis, using the 
following scale: 
 
0 = I did not experience this change as a result of my crisis. 
1 = I experienced this change to a very small degree as a result of my crisis. 
2 = I experienced this change to a small degree as a result of my crisis. 
3 = I experienced this change to a moderate degree as a result of my crisis. 
4 = I experienced this change to a great degree as a result of my crisis. 
5 = I experienced this change to a very great degree as a result of my crisis. 
 
1. I have changed my priorities about what is 
important in life. 
0 1 2 3 4 5 
2. I have a greater appreciation for the value 
of my own life. 
0 1 2 3 4 5 
3. I developed new interests. 0 1 2 3 4 5 
4. I have a greater feeling of self-reliance. 0 1 2 3 4 5 
5. I have a better understanding of spiritual 
matters. 
0 1 2 3 4 5 
6. I more clearly see that I can count on 
people in times of trouble. 
0 1 2 3 4 5 
7. I established a new path for my life. 0 1 2 3 4 5 
8 I have a greater sense of closeness with 
others. 
0 1 2 3 4 5 
9. I am more willing to express my emotions. 0 1 2 3 4 5 
10. I know better that I can handle 
difficulties. 
0 1 2 3 4 5 
11. I am able to do better things with my life. 0 1 2 3 4 5 
12. I am better able to accept the way things 
work out. 
0 1 2 3 4 5 
13. I can better appreciate each day. 0 1 2 3 4 5 
14. New opportunities are available which 
wouldn’t have been otherwise. 
0 1 2 3 4 5 
15. I have more compassion for others. 0 1 2 3 4 5 
16. I put more effort into my relationships. 0 1 2 3 4 5 
17. I am more likely to try to change things 
which need changing. 
0 1 2 3 4 5 
18. I have a stronger religious faith. 0 1 2 3 4 5 
19. I discovered that I’m stronger than I 0 1 2 3 4 5 
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thought I was. 
20. I learned a great deal about how 
wonderful people are. 
0 1 2 3 4 5 
21. I better accept needing others. 0 1 2 3 4 5 
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The following is a list of difficulties people sometimes have after stressful life events.  
Please read each item, and then indicate how distressing each difficulty has been for you 
during the past 7 days with respect to one of the events you previously described 
 
How much were you bothered by these difficulties? 
 
 
 
 
 
 
 
 
 
1. Any reminder brought back feelings about it   
2. I had trouble staying asleep     
3. Other things kept making me think about it   
4. I felt irritable and angry     
5. I avoided letting myself get upset when I thought 
about it or was reminded of it     
6. I thought about it when I didn't mean to   
7. I felt as if it hadn't happened or wasn't real   
8. I stayed away from reminders about it   
9. Pictures about it popped into my mind   
10. I was jumpy and easily startled    
11. I tired not to think about it     
12. I was aware that I still had a lot of feelings about  
it, but I didn't deal with them     
13. My feelings about it were kind of numb   
14. I found myself acting or feeling like I was  
back at that time       
15. I had trouble falling asleep     
16. I had waves of strong feelings about it   
17. I tried to remove it from my memory    
18. I had trouble concentrating     
19. Reminders of it caused me to have physical reactions  
such as sweating, trouble breathing, nausea, or  
a pounding heart       
20. I had dreams about it      
21. I felt watchful and on guard     
22. I tried not to talk about it    
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